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SECTION 1.0 

INTRODUCTION 

Computer program "PLUMOD" described herein is an analytical model 
of the physical and chemical processes occurring in the mixing and re- 
acting gas flow fields of the exhaust plumes from afterburning turbo- 
jet engines.  It is an integral part of the exhaust emissions measure- 
ment technique developed for such engines for the Air Force Aero Pro- 
pulsion Laboratory under Contract No. F33615-73-C-2047 (Reference 1). 

Determination of the gaseous emissions from afterburning engines by 
sampling the exhaust gas requires overcoming problems not encountered 
with nonafterburning engines.  These problems are a consequence of the 
extremely high gas temperatures at the exhaust plane, which can result 
in continued chemical reactions downstream of this location.  If such 
reactions occur, exhaust plane measurements would yield emissions values 
which are not representative of the actual contribution to atmospheric 
pollution.  One method of overcoming this problem is to use PLUMOD in con- 
junction with gas sample surveys made at the engine exhaust plane; PLUMOD 
predicts analytically the true residual emissions corresponding to the 
measurements. 

This manual contains a summary of the analytical methods, a descrip- 
tion of the computer program, and instructions for its use.  Full exposi- 
tion of the analytical methods used in the model, and comparisons of the 
model's predictions with actual survey measurements made at various axial 
positions in the exhaust plumes of engines, are contained in Reference 1. 

The analytical model is formulated in a building-block manner, incor- 
porating pre-existing elements where applicable.  This formulation was 
expedient in constructing the model, but results in analytical approaches 
that are sometimes indirect. The most prominent pre-exiting elements are: 
(a) the steady-state turbulent gas jet mixing analysis used in computer 
program JETMIX (Reference 2); (b) a formal solution of gas-phase chemical 
reaction kinetics equations developed by NASA-Lewis Research Center (Refer- 
ence 3); (c) an approximate combustion gas kinetics analysis developed as 
an undocumented extension of techniques developed for hydrogen-fueled hyper- 
sonic ramjets (Reference 4).  Other elements required to complete the analy- 
sis were developed specifically for this model. 

Physical parameters input to the model include:  ambient air properties 
(temperature, pressure, humidity, flight speed); fuel properties (temperature, 
hydrogen content, heating value); engine cycle parameters (ram air tempera- 
ture, bypass ratio, main combustor fuel-air ratio and CO and NO emissions 
indices, fan discharge temperature, exhaust jet diameter); and exhaust jet 
survey probe data at several points (radial location, impact pressure, pas 
sample analysis).  The gas analysis requires volumetric determination of CO 
and CO„ with the sample dried to saturation at 32°F, and total HC (as single- 
carbon-atom molecules) and total NO with sample water content as-sampled. 

___— l B 
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The composition and properties of the gas flow at each probe measure- 
ment point are derived from the measurements.  In this derivation, the 
gas composition at a point in the flow is assumed to be heterogeneous or 
time-varying.  This assumption was chosen in preference to a homogeneous 
gas with nonequilibrium chemical composition, because examination of chemical 
reaction kinetics indicated that, under high temperature afterburner con- 
ditions, the reactions would proceed to equilibrium in a few inches.  The 
existence of nonequilibrium concentrations of CO and HC in the gas samples is 
better explained by postulating that, over a part of the sampling time, the 
probe was immersed in a gas mixture much richer or much leaner than the mean 
fuel concentration of the sample. 

The flow is assumed to be axisymmetric, so that the gas properties at 
each sample point are applied to the flow in an annular streamtube.  The time- 
average properties of the flow in each tube are also computed. 

The intermixing of the annular streamtubes and the diffusion of the jet air 
into the static or moving ambient^are computed by the JETMIX analysis (Reference 
2), which performs a numerical solution of the differential equations of con- 
tinuity of mass, momentum, energy, gas species, and turbulence kinetic energy. 
The flow initially in each of the streamtubes assigned to each sample point 
is treated as a separate gas, as is the ambient air.  These "ases are treated 
as homogeneous, inert, ideal gases with constant specific heats.  Any increase 
in total temperature due to chemical reactions ;s calcula4.« i later, but it is 
assumed that the density change is not sufficient y i inflUenc" * .13 mixing. 
In an afterburner, the combustion reactions shcn   e e-sentiaJ}  complete up- 
stream of the exhaust nozzle, so that the reactior.: c  .In• ting ato the ex- 
haust plume are only consuming trace contaminant.: 

A differential equation governing the form» ion; -on.'ection, and decay of 
a characteristic of the gas heterogeneity is civ;  u'r.erically throughout 
the flow field, using the previously calculated properties of the flow.  This 
concept was taken from the works of Spalding (References 5, 6 and 7). 

The nonreacting flow field solution provided by the JETMIX analysis and 
the Spalding heterogeneity solution are not used directly by the plume model, 
but rather are used to guide the mixing between and homogenization within a 
fixed number of computation tubes extended from the original streamtubes assigned 
to each sample point.  This approach is taken to minimize the number of chemical 
kinetics calculations.  The computation proceeds in axial steps through the 
plume.  The gas composition in each tube is modified by intertube mixing and 
intratube homogenization at each step.  After several steps, the jjas composi- 
tion is further modified by chemical reactions over a time Increment correspond- 
ing to the step length and local velocity. 

A choice of two chemical reaction kinetics analyses is provided.  One of 
these, GCKP, consists of a numerical solution of simultaneous differential 
equations formed from the forward and reverse reaction rates of a system of 
23 two- and three-molecule collision reactions.  Although having a high degree 
of rigor, GCKP is computationally cumbersome.  The alternate kinetics analysis, 

 . , ... 
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SCKP, utilizes approximations applicable to high-temperature combustion 
reactions to achieve computational efficiency.  These approximations are 
associated with a radical pool in pseudo-equilibrium, the decay of which is 
paced by selected three-body reactions. 

Neither chemical kinetics analysis treats consumption of unburned HC. 
This is done with a phenomenological technique using an empirical relation 
of ignition delay for kerosene as a function of temperature. 

At preselected axial locations, the model performs a summation of fuel 
and contaminant flow in each computation tube, providing predicted values of 
local and overall emissions indices.  When all local gas temperatures have 
been reduced to the point where chemical reactions cease, the emissions 
indices will not change with length.  These are then the true residual emis- 
sions. 

 i MM Jtllllllll 
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SECTION 2.0 

COMPUTER PROGRAM DESCRIPTION 

The analytical model is coded in FORTRAN IV (sometimes called FORTRAN A) 
language for General Electric's Honeywell 6000-series computer.  The program 
comprises 102 subprograms, in addition to system library subroutines, and 
uses 166 blocks of labelled common storage.  Overlay processing is used to 
reduce core memory requirements; the program currently requires 41K of memory. 

A brief statement of the function of each subprogram follows in Section 
2.1, with emphasis on the interfaces with other subprograms.  The comments are 
intended to relate the subprogram logic to the description of analytical methods 
presented in Reference 1, and to aid interpretation of the program source lists 
in Section 4.0.  The subprograms are listed in alphabetical order by deck label. 
Entry names may be associated with deck labels with the aid of the cross- 
reference chart, Table 1.  The link names refer to the program overlay struc- 
ture in Section 2.3 and show the general location of the subprogram in the 
logical structure. 

Variables stored in labelled common are identified and described in detail 
in Section 2.2.  It is presumed that the variables used internally in the 
various subprograms can be adequately identified through examination of the 
source listings in Section 4.0.  The location of each common block in the 
overlay structure is also indicated. 



Table 1.  Cross-Reference List of Subprogram Entry Names (SYMDEFS), 

SYMDEF 

// 
// 
// 
// 
// 
// 
// 
// 
// 
ADJMC 
AITER1 
AITER2 
ALFA2 
AUTO 
CAROL 
CASH 
CAS I 
CASH 
CHEMB 
CHIP 
C0CC2E 
COEFF 
CUBS 
DER IV 
DEKV 
DFEQ 
FPGAS!! 
ECGAST 
ECK IN 
ERROR 1 
ERROR I 
ERRORC 
FILL 
FMPYC 
FRGAST 
FUEL 
GAMCP 
6 AW! 
GCKP 
GCKP1 
GMODFY 
HCE02 
HCE02 
HYCARB 
IHTC 
INTE 
IHTG 
INTG 
INTI 

DECK 

MAINP 
BLXRDA 
MAIt-BB 
CTABPR 
ELOCKT 
NAMDL.T 
BLXTH 
KEELOX 
3LKST 
BLCX 
ADJMC 
AI TSR 
AITER 
ALFA2 
AUTOO 
CAROL 
CASMM 
CASMM 
CAS:1M 
CHEMB 
CUBSS 
CCC02B 
COEFF 
CUBSS 
DERIV 
DERW 
DFEQ 
EPGASM 
ECGAST 
EOXIM 
ERHOB 1 
MAIMJ 
ERROPC 
FILL 
MLPKG 
E?GAST 
FUEL 
GAMCP 
GAilH 
GCKP 
GCKP1 
GMOD 
HCF03 
IICEC2 
HYCARB 
INTEE 
INTEE 
INTG 
IfJTEE 
INTEE 

SYMDEF DECK 

JETINP JETIMP 
JETPPF JETPRF 
JETPRP JETPRP 
JMESHM JMESHM 
JTCTRL JTCTRL 
JTEDGE JTEDGE 
JTFILE JTFILF 
JTINIT JTIt:iT 
JT0UT1 JTOUT] 
JTOUTP JTOUTS 
JTOUTS JTOUTS 
JTSTEP JTSTP 
KINFT KIMET 
KINP KINPP 
LCFIT LCFIT 
LESV LESW 
LFIT LFIT 
LFITl LFITI 
LSPFIT LSPFIT 
MAI?! MAIMJ 
MAI N CFILE 
MFMA1M KFMAU! 
MO^'E MLPKG 
MPRIMT PRIMT 
MSHCUT MSHCUT 
MXFLTO MXFLTI 
MXFLUT MXFLUT 
MXKINO MXXIUO 
ME"FLC r:-P5i 
NEW ET M'"!ET 
ME"PSI HVPS: 
N0X2B U0X2B 
OUT I OUTPP 
0UT2 OUTrP 
0UT3 OUTPP 
CUTP OUTPP 
PADD PADD 
PARD PARDD 
PBOLIC PBOLIC 
PERR PERRR 
PRAT PRAT 
PRED PREDD 
PRED1 PREDD 
PROPJ PPOPJ 
PSE02 PSE02 
IHREM QIREM- 
RATCOM RATCOM 
READIN READIN 
READT READT 
READT READT2 

SYMDEF DECK 

REDPRE P.EDPPE 
RH2 p.: 12 
RINP KINPP 
SCALE SCALE 
SCKP SCKP 
SEAPCH SERCH 
SET:; . '"LPXG 
SFTUP SETUP 
SCLV3 50LV3 
SPALD SPALD 
STPROP STPROP 
SUMCPD SUMCPD 
SUMUP SUMP 
TABPPT TABPRT 
TDSEO TDSEO 
TFMH T FMH 
TFMHI TFMHI 
THRM THRUM 
THPUST THRUST 
TRIDIA TRILI A 
XSIZE XSIZE 
YOF YOFX11 
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2.1 The Subroutines and What They Do 

Subprogram descriptions are listed velow in alphabetical order by deck 
label. Corresponding source listings are provided in Section 4.0.  Table 
I may be used to locate the subprogram containing a specific entry name 
(SYMDEF). 

hifMiiMMMWMtf*——*--*^--  •• - —   •••-     ----.—   . Hi    --    -.-.—.-^~ — ---••If • •   •   - "    '       "-' ---~—- —- - - 



Subprogram ADJMC 

Entry Name:  ADJMC 

Type:  Subroutine 

Link: EMIS 

Function: ADJMC is called from subroutine MXKINO to initilize the raw fuel 
molecule weight and adjust the polynominal coefficient A6 to an absolute 
enthalpy base.  These procedures are described in Appendix A (Part 3) of 
Reference 1. 

Subprogram AITER 

Entry Names: AITER1, AITER2 

Type:  Subroutine 

Link:  CPLINK 

Function: Not used in PLUMOD.  Call is equated to ERR0R1.  No list. 

Subprogram ALFA2 

Entry Name: ALFA2 

Type:  Subroutine 

Link:  L11XF 

Function: Evaluates each array element ai±f  which is the fraction of flow in 
"NEWNET" tube j at the previous axial station that is transferred by intertube 
mixing to tube i at the new station.  The a's are stored in common block/CMXFLT/, 
which also contains flows of "JETMIX" dummy gases in each tube.  Fuel flows 
are taken from block/CNWNET/, and total flows from /CMASS/. The single argu- 
ment is the number of fuel-bearing "NEWNET" tubes. 
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Subprogram AUTOO 

Entry Name:     AUTO 

Type:  Subroutine 

Link:  LGCK 

Function:  "Automatic elimination from error considerations of species with 
non-representative errors." A NASA GCKP subroutine (Reference 3) that is not 
used in PLUMOD.  Accesses common blocks /COND/./PQRE/, and /SKIP/. 

Subprogram BLCK 

Type:  Block data 

Link:  EMIS 

Function:  The primary function of BLCK is to initialize the species names and 
molecular weights which will be used by both the GCKP and SCKP kinetics 
routines.  Sixteen constituents are utilized in GCKP (A, NH3, raw fuel con- 
sidered inert), whereas only the first thirteen are utilized in SCKP.  The 
constituent order is: H, 0, H2, O2, OH, H2O, CO, CO2, N2, A, NO, N, HO2, N02, 
^3» c10 H10n (°r raw fuel). The names and molecular weights are stored in 
labeled COMMON /SNMW/.  Note that the molecular weight of the fuel is de- 
pendent on the hydrogen/carbon ratio and is initialized by subroutine ADJMC. 

Subprogram BLKRDA 

Entry Name:  none 

Type:  Block Data 

Link:  LGCK 

Function:  Enters specific code number, reaction rate expression coefficients, 
and third body efficiencies for 23 reactions, and species excluded from 
integration error consideration into common blocks /LSLRSV/, /REAC/, /RRAT/, 
and /SKIP/.  In «"he NASA GCKP program (Reference 3), this information is read 
as input data. 

 t. i L— 
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Subprogram BLKST 

Entry Name: none * 

Type:  Block Data 

Link:  LGCK 

Function: Enters stoichiometric coefficients for 16 species and 23 reactions 
in common block /SPEC/. 

Subprogram BLKTH 

Type:  Block data 

Link: PREJET, EMIS 

Function:  The primary function of BLKTH is to initialize the polynominal 
coefficients utilized by the thermodynamic routine THRM.  The polynominal 
representation of the JANAF thermodynamic properticI is discussed in 
Appendix A-3 of Reference 1. The data are stored in COH..  /TCOF/. 

Subprogram BLOCKT 

Type:  Block data 

Link:  JETMLX 

Function:    JETMIX block data for turbulence parameters   (Common/PROPJT/ 

— •      — -      -    -~*-~ • ••  i-i   in   in •imiMMiaM I I !• 



Subprogram CAROL 

Entry Name:  CAROL 

Type:  Subroutine 

Link:  PREJET 

Function:  Computes gas sample fuel-air ratio and emissions indices from 
"CAROL" gas analyzer readings.  The arguments, all single word variables are: 

N   (independent) H/C atom ratio of fuel 

WAR (independent)  Specific humidity of combustion air 

RHC Gas analyzer readings for HC, CO, 
RC0  (independent)  C°2' md NOx» mole faction, 
RC02     v with standard sample moisture 
RNOX content. 

FAR (dependent)   Fuel-air ratio 

EIHC Emission indices for HC, CO, and N0X, 
EICO (dependent)   lb/klb fuel 
EINOX 

The sample hydrogen content is estimated by reference to function RH2. 

Subprogram CASMM 

Entry Name:  CASM, CASI, CASG 

Type:  Subroutine 

Link:  LGCK 

Function:  "Chooses the initial step (restart) formula (entry CASI) or the 
general step formula (entry (CASG).  Sets up the augmented matrix, and computes 
increments." This is a modified version of the NASA GCKF subroutine of the same 
name (Reference 3). The modifications permit a limited number of attempts to 
recover from negative species concentrations by the simple expedient of re- 
peating the step with half the step size.  Calls subroutine LESV, and accesses 
common blocks /OPTS/, /COND/, /DERN/, and /MATX/. 

10 
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Subprogram CFILE 

Entry Name:  MAIN 

Type:  Subroutine 

Link:  CFILE 

Function:  Subprogram MAIN is the main subroutine of overlay CFILE. This 
routine is used for two purposes: 

1) Merge the output files from PREJET (file code 1), JETMIX 
(file code 2), and SPALDG (file code 3) to a single output 
file (file code 4). 

2) Decollate the input file (file code 7) and restore the 
PREJET, JETMIX, SPALDG data on file codes 1, 2, 3 respectively. 

Subprogram CHEMB 

Entry Name:  CHEMB 

Type:  Subroutine 

Link:  EMIS 

Function: Not used. Equated to system library routine ERROR. No list. 

11 
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1 
Subprogram C0C02B 

Entry Name:  C0C02B 

Type:  Subroutine 

Link:  LSCK 

Function:  Subroutine C0C02B calculates the finite rate consumption of CO over 
a specified time step. The arguments to the subroutine are the static 
pressure and the magnitude of the time step. 

The procedures for treating the CO consumption are described in Section 
4.6.2 of Reference 1.  Essentially, the procedure consists of a closed form 
integration of the rate expression for the reaction C0+OH«=C02+H.  If the 
result indicates a CO concentration below that at mixture equilibrium, the 
CO mole fraction is set to the equilibrated value. 

Subprogram COEFF 

Entry Name:  COEFF 

Type:  Subroutine 

Link:  SPALDG 

Function: The function of subroutine COEFF is to evaluate the coefficients 
in the partial differential equation for mean square fuel concentration 
fluctuation intensity (G).  The coefficients are calculated at the cross- 
stream mesh points for each axial station in the step-by-step finite difference 
solution procedure. Local aerodynamic properties, from subroutine STPROP, 
are used in the calculations. The variable K in the calling sequence for 
COEFF is an indicator which, in this program, is held constant (K-l). 

Subprogram CTABPR 

Type:  Block Data 

Link:  Main 

Function:  CTABR sets the data in common /CTABPR/ to 0.  (Used by subroutine 
TABPRT) 

12 



Supprogram CUBSS 

Entry Name:  CUBS, CINP 

Type:  Subroutine 

Link:  LGCK 

Function: From entry CUBS, "computes coefficients for cubic spline inter- 
polation and differentiation from input table." From CINP, performs one 
of the several interpolations and differentiations, using these coefficients, 
depending on value of ITPSZ in common block /AFUN/.  This subroutine is 
taken intact from tne NASA GCKP program (Reference 3). 

Subprogram DERIV 

Entry Name: DERIV 

Type:  Subroutine 

Link:  CPLINK 

Function:  Subroutine DERIV is used to calculate a partial derivative using 
divided differences that is compatible with the DFEQ routine.  The arguments 
to the routine are the independent variable, the dependent variable, the 
calculated variable derivative, and the index limits in the independent 
variable table.  This subroutine is called from JTSTEP to compute the partial 
derivative of the turbulent kinetic energy with respect to iji. 

Subprogram DERW 

Entry Name:  DERV 

Type:  Subroutine 

Link:  LGCK 

Function: "Computes all derivatives with respect to the independent variable" 
(time, in the PLUMOD application). This subroutine is taken intact from the 
NASA GCKP program (Reference 3).  It accesses common blocks /OPTS/,/COND/, 
/SPEC/,/GHSC/,/DERN/,/NECC/, and /SABS/, and includes a call to PARD. 

13 
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Subprogram DFEQ 

Entry Name:  DFEQ 

Type:  Subroutine 

Link:  CPLINK 

Function: Subroutine DFEQ solves a partial differential equation of the 
general "diffusion" equation form using the methods described in Section 
4.3.10 of Refsrence 1. The general "diffusion" equation form is: 

The coefficients of the differential equation are passed to the routine via 
COMMON/PARAM/ and C0MM0NPARAM1/.  These commons also contain the dependent 
and independent variables and the boundary conditions applicable for the given 
partial differential equation.  The first of the four arguments to the routine 
denotes the difference form to be used for replacement of 3 /a   3F ,. 

"57 ^Hy0, 

The next two arguments are the lower and upper boundary condition indicators. 
The fourth argument is an error indicator switch. The reader is referred to 
the program listing for the various settings of the first three arguments. 

The solution is effected by replacing the partial derivative by divided 
differences to obtain a set of linear simultaneous equations.  The tri-diagonal 
system is solved using subroutine TDSEQ.  The dependent variable and its deriv- 
ative are returned in FM1 and DFM1 located in COMMON/PARAM/. 

Subprogram EQGASH 

Entry Name:  EQGASH 

Type:  Subroutine 

Link:  PREJET 

Function:  Computes thermostatic properties of combustion gas mixtures at a 
specified enthalpy, pressure, and fuel-air ratio.  Calls EQGAST with successive 
estimations of temperature, using QIREM to direct convergence. Arguments are 
the s^ne as EQGAST, except that T is a dependent variable and H is independent. 

14 



Subprogram EQGAST 

Entry Name: EQGAST, FRGAST 

Type:  Subroutine 

Link: PREJET 

Function: Computes thermostatic properties of combustion gas mixtures at a 
specified temperature and pressure. From entry EQGAST, the equilibrium 
mixture composition at the specified fuel-air ratio is computed by a call to 
HCEQ2. From entry FRGAST, the mixture is specified. Arguments for entry 
EQGAST are: 

FAR Mass ratio of fuel to dry air 

WAR Specific humidity of air 

HC H/C atom ratio of fuel 

T Temperature (°R) 

P Pressure (psia) 

FIXCO )  If .TRUE., CO or NO concentration is 

FIXNO ;  predetermined and excluded from equilibrium calculations 

The preceeding seven arguments are independent variables. 

Z   Mixture composition, moles/lb mix, eleven 
species in order H, 0, H~, 0„, OH, H_0, CO, 
C02, N2, A, NO 

If FIXCO = .TRUE., Z  and Z „ must be specified. 
"  co     co2 

If FIXNO = .TRUE., Z  and A _ must be specified 
' no     nz 

The following six arguments are independent variables: 

H Mix enthalpy (Btu/lb) 

MWT Mix molecular weight (lb/mole) 

S Entropy  (Btu/lb °R) 

SPV Specific volume (ft /lb) 

A Frozen sonic velocity (ft/sec) 

CP Frozen specific heat (Btu/lb CR) 

The arguments FAR, WAR, HC, FIXCO, and FISNG are not used for entry FRGAST. 
Specie thermo properties are transmitted from subroutine THRM thru block/GHSC/. 
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Subprogram EQKIN 

Entry Name: EQKIN 

Type: Subroutine 

Link:  LSCK 

Function: Subroutine EQKIN is called from KINET to determine the equilibrium 
combustion efficiency (ß) and temperature (Teq.) which will be approached by 
the rate expressions. The equilibrium temperature is established by iteration 
using subroutines HXEQ2 and QIREM.  Upon convergence, the equilibrium ß is 
computed using the known fuel air ratio and the equilibrium molecular weight 
generated in subroutine HCEQ2. 

When P DUM (20) is COMMON/CPRING) is input as 39., the kinetics scratch 
file defined in COMMON/DQIREM/ is changed to 39. When this situation occurs, 
the equilibrium temperature iteration history is recorded on the scratch file 
(in addition to the initial kinetics information on file 40) (see - subroutine 
MXKINO). 

Subprogram ERROR! 

Entry Name:     ERR0R1 

Type:    Subroutine 

Link:    PREJET & LSCK 

Function:    Writes  contents of block/CQIREM/,  containing control info for 
QIREM,  on file 6.    Transfers up to 3000  132-character BCD records  (without 
carriage control symbols)   from file number contained in single word of 
/DQIRM/ to file 6.    Calls ERROR to generate logic trace and terminate execution. 
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Subprogram ERRORC 

Entry Name: ERRORC 

Type: Function 

Link: LGCK 

Function: "Computes the relative error in an integration step of size H. 
Determines the controlling variable." This is a renamed version of the NASA 
GCKP routine ERRORR. Renaming was necessary to avoid conflict with a Honeywell 
system library subroutine called elsewhere in PLUMOD in the event of a 
computation error.  Common blocks /COND/,/SINT/,/PQRE/, and /SKIP/ are accessed. 

Subprogram FILL 

Entry Name:  FILL 

Type: Subroutine 

Link:  INLINK 

Function: This routine will fill vacancies in input lists by linearly inter- 
polating between known values. Arrays X and Y are input along with limits NA 
and NB on the known values. 

Vacancies in the Y list are detected by the presence of a dummy value 
which the list was initialized to. Any such positions are filled by inter- 
polating between the closest known values. 

Subprogram FUEL 

Entry Name:  FUEL 

Type:  Subroutine 

Link: PREJET 

Function: Computes estimated thermodynamic properties of raw fuel vapor. Four 
arguments are: Fuel H/C atom ratio, temperature (°R) (both independent), 
enthalpy (Btu/lb), and specific heat (Btu/lb °R). 
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Subprogram GAMCP 

Entry Name:  GAMCP 

Type:  Subroutine 

Link:  JETMIX 

Function:  GAMCP computes the ratio of specific heats (y) and the constant 
pressure heat capacity CCp) at each transverse mesh point.  The subroutine 
arguments are the temperature, y,  C-, R, and the mesh point indices.  For 
800° R <_ T <_  3600* R, y  is computed as a function of temperature. Below 
800° R, Y - 1.4 and above 36008 R, Y • 1.254. 

Subprogram GAMH 

Entry Name: GAMH 

Type:  Function 

Link:  JETMIX 

Function: Function GAMH is called by subroutine JETINP to compute a single 
value of the specific heat ratio. The relations used in GAMH are identical 
to those used in GAMCP. 

Subprogram GCKP 

Entry Name: GCKP 

Type:  Subroutine 

Link:  LGCK 

Function: Main driver routine for GCKP calculations. Performs certain 
initialization, then calls GCKP1 to perform chemical kinetics calculations 
on the hot part of a gas mixture. By-passed kinetics calculations if 
T < 1500 R.  Tube number is only argument. Has access to common blocks 
/TR0ÜBL/,/INDATA/,/JETDAT/,/GASCMP/,/GASTMW/,/STCTRL/,/CRPRINT/,/COND/, and 
/PRIN/. 
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Subprogram GCKPI 

Entry Name:  GCKPI 

Type:  Subroutine 

Link:  LGCK 

Function;  This is the main program of the NASA GCKP program (Reference 3) 
converted to subroutine form. Changes have been made to cause printing to 
be suppressed except just prior to a PLUMOD print station. Additional 
printout can be obtained by setting PDUM(11)^0.  Chemical kinetics calculations 
are performed by calls to CASG, INTC, INTG, INTI, KINP, 0UT1, 0UT2, 0UT3, PRED, 
PRED1, and ERRORC.  A non-standard return from GCKPI occurs if a computation 
malfunction is encountered.  Common blocks /COND/,/SINT/,/PQRE/,/PRIN/, 
/STCTRL/, and /CPRINT/ are accessed. 

Subprogram GMOD 

Entry Name:  GMODFY 

Type: Subroutine 

Link:  GMOD 

Function:  Reads the PREJET data from file 1, modifies the initial profiles 
of Spalding heterogeneity to force rapid homogenization of tubes with a mass 
fraction hot gas less than a specified minimum (input thru Namelist /A/), 
optionally modifies the mass fraction hot gas assigned to the ambient air, 
then restores the altered PREJET data to file 1. No arguments. Uses common 
block /CBITS/. 
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Subprogram HCEQ2 

Entry Name: HCEQ2 

Type:  Subroutine 

Link:  LSCK 

Function:  Computes the equilibrium composition of gaseous products of 
combustion of CHQ fuel and moist air as a specified temperature and 
pressure.  The arguments are the weight ratio of fuel to dry air, the 
specific humidity, they hydrogen-to-carbon atom ratio of the fuel, the 
temperature (° R), the pressure (psia), two logical variables specifying 
whether CO and NO are to be excluded from equilibration, and the mole 
fractions of species H, 0, H2, O2, OH, H2O, CO, CO,, N2, A, and NO in the 
mixture.  If the CO concentration is to be fixed, Both CO and CO2 concen- 
trations must be predetermined.  If NO is to be fixed, both NO and N2 con- 
centrations must be specified. HCEQ2 uses common block /GHSC/ to transmit 
species thenr~ properties from THRMM. 
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Subprogram HCEQ3 

Entry Name:  HCEQ2 

Type:  Subroutine 

Link:  PREJET 

Function:  Same as HCEQ2, except that gas composition is returned as moles/ 
pound mixture instead of mole fractions. 

Subprogram HYCARB 

Entry Name: HYCARB 

Type:  Subroutine 

Link:  EMIS 

Function:  HYCARB calculates the consumption of unburned hydrocarbon (CioH10n) 
contaminants in a specified reaction tube using an empirical relation of 
ignition delay for kerosene as a function of temperature (Section 4.6.3 of 
Reference 1).  The hydrocarbon incipience at the upstream and current station 
are stored as HCINCP in COMMON/GASCMP/.  When the temperature upstream is 
greater than 400° R, the ignition delay is calculated using the above de- 
scribed relation.  A weighted hydrocarbon incipience including the raw hydro- 
carbons poured in from the lean streamtubes is computed at the initial station. 
The residence time/local ignition delay is then added to yield a new hydro- 
carbon incipience.  When the accumulated incipience equals or exceeds 1, the 
fuel is burned instantaneously to CO and H2>  The composition of the raw fuel 
is set to 0, and the compositions of 02, H2, CO are adjusted according to the 
stoichiometry of the combustion reaction. The single argument to the sub- 
routine is the streamtube index. 
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Subprogram INTEE 

Entry Name:  INTE, INTI, INTC, INTG 

Type:  Subroutine 

Link:  LGCK 

Function: This is a slightly modified version of the NASA GCKP (Reference 3) 
subroutine of the same name.  It sets up and calls for integration of the sys- 
tem of differential equations, then selects a step size for the next integra- 
tion.  The modification is a call to ERRORC rather than ERROR, which is the 
name of a Honeywell library subroutine used elsewhere in PLUMOD.  The integra- 
tion is performed by calls to AUTO, CASG, CASI, PERR, PRED, ERRORC, and SEARCH. 
Common blocks/OPTS/, /COND/, /SINT/, /PQRE/, and /SPEC/ are accessed. 

Subprogram INTG 

Entry Name:  INTG 

Type:  Subroutine 

Link:  JETMIX 

Function:  INTG performs integration of a given function using the trapezoidal 
rule. The integral is returned as the third argument of the calling sequence. 
The integrand and independent variable tables are supplied as the first two 
arguments. The final two arguments are the index limits in the independent 
variable table. 
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Subprogram JETINP 

Entry Name: JETINP 

Type:  Subroutine 

Link:  INLINK 

Function: JETINP is the input routine which reads card input (NAMELIST $A) 
from file 5, calculates initial conditions at the jet discharge plane, and sets 
up initial profiles to start the numerical calculation.  Initially, if TAPIN 
is T, the jet discharge parameters and the plume initial profiles generated in 
the PREJET overlay are read from file 1 (subroutine JTFILE). Following file 
input, JETINP reads card input from file 5 using NAMELIST $A.  After counting 
the number of axial print stations, the ambient parameters and jet parameters 
not input are calculated.  Static temperature, total pressure, and jet velocity, 
Mach number, and turbulence energy for the jet and external environment are 
then available. 

If profiles are not input from either PREJET or a previous JETMIX run, 
approximate initial station profiles of velocity, temperature, turbulence 
intensity, and species mole fraction are established.  In the case of a re- 
start run, the JETMIX profiles at the restart station are reclaimed by call- 
ing JTFILE.  Subroutine JETPRP is then called to calculate the stream function 
I|I at the initial station and initialize the data in common region /PROP J/. 
Finally, subroutine JT or Tl is called to print the initial station data and 
if TAPOT is T, JTFILE is called to store the initial profiles on file 3. 

Subprogram JETPRF 

Entry Name:  JETPRF 

Type:  Subroutine 

Link:  PREJET 

Function: The function of subroutine JETPRF is to convert nozzle exit plane 
survey data and engine cycle conditions to input for the JETMIX and SPALDG 
programs.  Test data is transmitted from routines READIN and MXFLTI to JETPRF, 
where initial conditions and physical parameters are determined for the multi- 
tube, non-reacting jet flow field analysis.  Certain input information can be 
supplied to this subroutine through the NAMÜLIST $A. 
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Subprogram JETPRP 

Entry Name:  JETPRP 

Type:  Subroutine 

Link:  JETMIX 

Function: JETPRO is utilized to compute selected jet mixing parameters at a 
given print station. On the initial call, subroutines SCALE, PROPJ, and GAMCP 
are called to calculate the initial width of the mixing zone and values of the 
turbulence length scale, turbulent viscosity, specific heat ratio, and con- 
stant pressure heat capacity. The stream function coordinate <J> is then calcu- 
lated by integration of equation 4.3-31 of Reference 1.  For a confined mixing 
situation, the ty  for the streamline coincident with the outer duct wall is 
also determined. 

After calculation of the jet properties along i>  = 0, the sonic line is 
located (if the jet is supersonic) and the entrained mass flow is determined. 
For a confined mixing case, the subroutine THRUST is called to determine the 
integrated momentum of the mixing and external streams.  In this case, also, 
a check is made to determine if the flow is choked at the given station.  If 
the flow is choked, and the available downstream area is less than or equal to 
that at the current station, the run is terminated. 

Subprogram JMESHM 

Entry Name:  JMESHM 

Type:  Subroutine 

Link:  CPLINK 

Function:  Subroutine JMESHM is used to redistribute the calculation mesh in 
the transition/similar region of the jet. The streamlines are redistributed 
such that the ratio of iji's for any two adjacent intervals is a constant. The 
following relation is used: 

**     (K - 1) 

where:       K  - mesh constant 
A*i - <*2 - *l) 

and iJ'i/i/'e * * for tne last mesh point. 
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Subprogram JTCTRL 

Entry Name:  JTCTRL 

Type:  Subroutine 

Link:  CPLINK 

Function: JTCTRL is the main control routine in the calculation/output over- 
lay.  Subroutine JTSTEP is called to carry out the integration of the differ- 
ential equations to the current calculation station.  Upon return from JTSTEP, 
tests are initiated to determine if the potential core or supersonic core has 
disappeared or a merge point has been detected (coannular/coplanar jet).  If 
so, the current X value is inserted as a calculation station. The subroutine 
JETPRP is called to calculate jet properties, and if printout was requested, 
JTOUTP is called to print station profiles. When the potential core dis- 
appears, JMESHM is called to redistribute the calculation mesh. 

Subprogram JTEDGE 

Entry Name:  JTEDGE 

Type:  Subroutine 

Link:  CPLINK 

Function:  The prime functions of JTEDGE are to locate the outer edge of the 
jet mixing zone and to set indicators for addition of another streamline on 
the next axial solution step.  Normally, the outer edge of the jet is taken 
as the point where the difference between the local velocity and the center- 
line velocity is 98 percent of the maximum velocity difference across the jet. 
When the variable SCLD in COMMON/SCALED/ is T, the edge is taken as the point 
where the ambient air mole fraction is 0.98. 

After determination of the edge condition, the Y coordinates corresponding 
to the 4>  coordinates are calculated by integration of the streamfunction rela- 
tion using subroutine INTG.  Finally, the indicator to add a streamline is set 
T if the difference between the edge velocity and the velocity at the adjacent 
inner mesh point is greater than 0.005. The first argument to the subroutine 
is the current X location. The Y and \p  values of the edge are returned as the 
next two arguments.  The streamline addition indicator is the fourth argument 
in the calling sequence. 
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Subprogram JTFILE 

Entry Name:  JTFILE 

Type:  Subroutine 

Link:  JETMIX 

Function: JTFILE is used to store/retrieve program data on/from tape or mag- 
netic disc files. The subroutine has four sections which serve the following 
functions: 

1. Read input profiles and parameters defining the jet from file 1 or 
file 2. 

2. Write input and centerline parameters on file 2. Reclaim calculated 
profiles from file 3 and write them on file 2. 

3. Read calculated profiles for a designated station. 

4. Write calculated profiles on file 2. 

Subprogram JTINIT 

Entry Name:  JTINIT 

Type:  Subrout ine 

Link:  INLINK 

Function: Initialize labeled common variables to standard settings prior to 
input. 

Subprogram JT0UT1 

Entry Name:  JT0UT1 

Type: Subroutine 

Link:  INLINK 

Function: JT0UT1 prints the initial conditions at the discharge plane of the 
jet.  Included are the parameters defining the jet such as T, P, U, etc. and 
the initial profiles of normal coordinate, streamfunction, velocity, tempera- 
ture, turbulence intensity, and species mole fractions.  For the confined 
mixing situation, the stream function value at the outer duct surface is also 
printed. 
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Subprogram JTOUTS 

Entry Name:  JTOUTS, JTOUTP 

Type:  Subroutine 

Link:  CPLINK 

Function:  Subroutine JTOUTS (ENTRY JTOUTP) is the primary output routine for 
the JETMIX program. JTOUTS prints a summary print of the overall station pa- 
ramaters of the jet.  Included in this dimensionless output are the X station 
location, the width of the mixing zone the 4>  coordinate of the jet edge, the 
centerline velocity, temperature, turbulence intensity, total pressure ratio, 
and total temperature ratio, the location of the sonic line, and the relative 
entrainment ratio.  For a confined mixing case, this output is followed by a 
summary of the dimensional parameters related to the ducted mixing problem. 
This output consists of the X location, the duct and centerbody coordinates, 
the dimensionless duct coordinate and iterated value, the pressure, flow state 
(subsonic, supersonic, choked), the integrated momentum (thrust) and the Mach 
number, velocity, and static temperature in the external unentrained inviscid 
stream. 

Entry JTOUTP also produces a print of the dimensionless and dimensional 
profiles at a given calculation station. The output includes the dimension- 
less ij> coordinate, the stream function, the Mach number, turbulence intensity, 
and both the dimensionless and dimensional velocities, temperatures and total 
pressures.  The profiles of species mole fractions are printed on a following 
page if a species diffusion case is being run.  If an output file is requested, 
the profiles are temporarily saved on file 3. 
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Subprogram JTSTEP 

Entry Name:  JTSTEP 

Type:  Subroutine 

Link:  CPLINK 

Function:  Subroutine JTSTEP is the main calculation routine for integration of 
the partial differential equations described in Section 4.3.9 of Reference 1. 
The numerical procedures for this process are given in Section 4.3.10.  The 
differential equations are solved sequentially in the following order: 

1. X - Momentum 

2. Turbulent kinetic energy 

3. Species continuity (if applicable) 

4. Energy 

The most current values of each dependent variable are used as each equation 
is solved using subroutine DFEQ. At each intermediate step between calculation 
stations, routine JTEDGE  and XSIZE are called to locale the outer edge of the 
jet and adjust the current X stepsize.  If the potential or supersonic core 
has disappeared, or a merge station detected (JTEDGE), a premature return is 
made to subroutine JTCTRL to insert the pertinent station. Otherwise, the 
integration continues to the next calculation station.  Additional routines 
called at intermediate steps are SCALE, PROPJ, and MSHCUT. The latter sub- 
routine is called to redistribute the calculation grid only if the maximum 
allowable number of mesh points is exceeded. 

Subprogram KEBLOK 

Type:  BLOCK DATA 

Link:  LSCK 

Function: The primary function of KEBLOK is to initialize parameters utilized 
by the SCKP kinetics routines.  Specific items preset are the rate constant 
Arrehenius coefficients, activation energies, and 3-rd body catalytic effi- 
ciencies for the pertinent chemical reactions described in Section 4.6.2 of 
Reference 1. 
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Subprogram KINET 

Entry Name:  KINET 

Type:  Subroutine 

Link: LSCK 

Function: Subroutine KINET is utilized to compute the kinetic history of the 
reaction streamtube over a specified time step. The calling arguments to the 
subroutine are the static pressure, the static enthalpy, the fuel/air ratio 
(lbm/lbm), and the residence time of the step. The defining equations and 
the calculation procedure for advancing the kinetics solution is given in 
Section 4.6.2 of Reference 1. The static pressure, enthalpy, and fuel air 
ratio are considered constant over the step. 

On the initial entry, the local combustion efficiency (B) and density are 
established at the beginning of the time step. On the second call, subroutine 
EQKIN is entered to establish the equilibrium conditions which the chemical 
reactions will approach.  The kinetics solution is then carried out in a 
sequence of small steps (NTSTEP in COMMON/CK1NET/) using the following procedure; 

1. The consumption of CO is computed by a call to C0C02B which uses 
the relations defined in Section 4.6.2 of Reference 1. 

2. The rate expression for the 3-body reactions is integrated in 
closed form to determine a new combustion efficiency (B defined 
in terms of molecular weight). 

3. The static temperature and composition of the non-equilibrium 
mixture is then established by iteration using subroutines PSEQ2 
and QIREM. 

4. Finally, the consumption of nitrogen oxide contaminants (NOX) is 
calculated using subroutine N0X2B. 

5. The procedure is repeated until the time interval specified by 
the fourth argument is reached. 
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Subprogram KINPP 

Entry Name:  KINP, RINP 

Type:  Subroutine 

Link:  LGCK 

Function: This is a modified version of the NASA GCKF (Reference 3) subroutine 
of the same name.  It performs initialization and reads input data.  The modi- 
fications delete most of the input, as the chemical reaction system is built 
into labelled common in PLUMOD, rather than being input as data, and the initial 
composition is determined internally from previous calculations. Namelist SPROB 
is read for integration controls on the first call to GCKP only.  Subprograms 
called include CINP, CUBS, and THRH. There are no arguments.  Common blocks/ 
LTUS/, /OPTS/, /COND/, /REAC/, /RRAT/, /AFUN/, /SPEC/, /SINT/, /TCOF/, /PRIN/, 
/XVSA/, /SNMW/, /KOUT/, /GHSC/, /PQRE/, /SKIP/, /NECC/, /MISC/, /INDX/, /LSLRSV/, 
/CINSAV/, and /STCTRL/ are accessed. 

Subprogram LCFIT 

Entry Name:  LCFIT 

Type:  Subroutine 

Link:  JETMIX 

Function: LCFIT is a least squares curve fitting routine utilized in the con- 
fined mixing option. After fitting a least squares parabola to the i th and 
i + 1 points (the X of interest being between X (I) and X (1+1)) this routine 
will return an interpolated value for the function, the derivative of the 
function at the point, or the integral of the function from one specified X 
to another. 

Input to the routine consists of X and Y arrays for the points on the 
curve, the number of points, a list of X values at which the calculations are 
to be done, the constant of integration (if applicable), the number of calcu- 
lation points, indicator for type of calculation, and an array of coefficients 
of the parabola if available from a previous call. 
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Subprogram LESVV 

Entry Name:  LESV 

Type:  Subroutine 

Link:  LGCK 

Function:  "This routine is a general double precision linear equation solver. 
In this program (GCKF) it is used to compute the increments (of the dependent 
variables)." It is taken intact from the NASA GCKP program (Reference 3). 
Common blocks /COND/ and /MATX/ are accessed. 

Subprogram LFIT 

Entry Name:  LFIT 

Type:  Subroutine 

Link:  LMXF 

Function: LFIT is used to provide linear interpolation, integration, or 
differentiation of a function specified in tabular form.  Input to the routine 
consists of X and Y arrays for the points on the curve, the number of points, 
a list of X values at which the calculations are to be done, the constant of 
integration (if applicable), the number of calculation points, and an indicator 
for the type of calculation (0 - interpolation, -1 = integration, 1 = differ- 
entiation) . 

Subprogram LFITL 

Entry Name: LFITl 

Type:  Subroutine 

Link:  SPALDG 

Function:  Same as LFIT 
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Subprogram LSPFIT 

Entry Name: LSPFIT 

Type: Subroutine 

Link:  LMSF 

Function: Calls LFIT, and ha* the same arguments. 

Subprogram MAINBD 

Type: Block Data 

Link: Main 

Function: Initialize the data in the commons /TROUBL/ and /CBITS/. 

Subprogram MAINJ 

Entry Name: MAIN, ERROR 1 

Type: Subroutine 

Link: JETMIX 

Function: Subprogram MAIN is the main program of overlay JETMIX.  Its prime 
function is to load in the subordinate input and calculation overlays and call 
the routines JETINP, JTCTRL, and JTOUTS for input, calculation, and output 
respectively. 

Entry point ERR0R1.  Sets ERR (block/TROUBL/) to T to indicate a JETMIX 
error and returns to the main program in link o. 

32 

—HMMMMaa   



Subprogram MAINP 

Entry Name:    

Type:  Main Program 

Link:  Main 

Function: The main program MAINP provides control for execution of the pro- 
grams in the PLUMOD system.  The prime functions of this routine are as follows: 

1. Read the initial three case identification cards. 

2. Read and print the fixed format program cards, load the proper 
program overlay, and call the main subroutine of the overlay. 

3. Print error messages and/or the "end of job" conditions. 

Depending on the "program" card TAPIN, TAPOT settings, files 1, 2, 3, 4, 
or 7 are rewound prior to entry of the main subroutine of the called overlay. 
Upon return, end of file marks are written on the generated output files. 

When an error condition (ERR = T) is returned by JETMIX or SPALDG, the 
program CFILE is called to merge the partial output files such that the job 
can be restarted. 
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Subprogram MFMAIN 

Entry Name: MFMAIN 

Type:  Subroutine 

Link:  LMXF 

Function: MFMAIN provides control for the calculation of the mixing/homogeni- 
zation of the heterogeneous gas streams. On the Initial entry, NAMELIST -INPUT 
is read and mixing step parameters are initialized.  Subroutine READT is then 
called to read JETMIX and SPALDG data from files 2 and 3 and initialize aero- 
data regions. A maximum of five data stations may be retained in memory at 
one time. 

The solution is advanced stepwise in the axial direction by consecutively 
calling NEWNET to generate reaction tubes and MXFLUT to perform the mixing/ 
homogenization process. The number of mixing steps before return for a kinetics 
calculation is specified by NIST in COMMON/STCTRL/. Return also occurs when an 
overall print station is reached.  In this instance, FINAL in COMMON/STCTRL/ is 
set T to direct control to the output overlay.  If the current X location goes 
beyond the midpoint of the data stations in memory, the JETMIX and G profiles 
axe shifted upstream and READT is recalled to read new station information. 
Stepwise printout of the mixing steps occurs if PDUM (18) in COMMON/CPRINT/ is 
non-zero. 
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Subprogram MLPKG 

Entry Names:  FMPYC, MOVE, SETM 

Type:  Subroutine 

Link: MAIN 

Function: A GMAP subroutine drawn from the AEG Scientific Library to perform 
high-speed manipulation of arrays in core memory. Cannot be coded in FORTRAN 
because of variable number of arguments. No list included. 

FMPYC is used for floating-point multiplication of a constant times the 
elements of an array and storage of the resultant products. 

The first argument is the number of arrays to be multiplied by the con- 
stant.  The second is the constant to be used.  Then follows for each array, 
the array to be multiplied, the array in which to store the products, and the 
number of elements in the array to be multiplied. 

MOVE moves data from one array to another or shifts data within the con- 
fines of the same array. 

The first argument in the calling sequence is the number of arrays to be 
moved.  There are then four arguments for each array to be moved.  The first 
of these is the initial location of the array to be moved.  The second is the 
destination of the array to be moved.  The next is the number of elements of 
the array to be moved.  The fourth is the storage increment between successive 
elements of the array. 

If data are to be shifted upward within an array, the number of elements 
should be negative. 

SETM sets regions of memory to a specified value. 

The first argument is the number of arrays to be set to a given value. 
The second is the data word to be used.  Then follows for each array the 
beginning of the array and the number of elements of the array to be set to 
the specified value. 
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Subprogram MSHCUT 

Entry Name: MSHCUT 

Type: Subroutine 

Link:  CPLINK 

Function: MSHCUT is used to redistribute the calculation mesh if the number of 
points exceeds the maximum (NMAX - COMMON/INPJET/). The arguments to the 
routine are the region indicator, the stream-function, and the number of pro- 
file points.  The number of mesh points is reduced by NRED (COMMON/UMESH/). 

For the potential core region, a new semi-uniform mesh is calculated.  In 
the transition/similar region, a new array of stream function coordinates is 
produced such that the ratio of Ai|/'s for any two adjacent intervals is a 
constant. 

Subprogram MXFLTI 

Entry Name: MXFLTO 

Type: Subroutine 

Link:  PREJET 

Function: Establishes the detailed properties of the two-part model of the 
hetergeneous gas flow from the gas analysis and Impact pressure measurements 
made with a probe at one point in the engine exhaust plane.  The probe point 
number is the single variable in the calling sequence; the remaining input 
data are taken from common block /INDATA/. Calculated properties are stored 
in blocks/JETDAT/ and /GASCMP/.  Scratch file 40 is used to store iteration 
histories for subsequent dumping by subroutine ERR0R1 in the event of conver- 
gence failure.  Utilizes subroutines RH2, FUEL, PRAT, CAROL, EQGASH, EQGAST, 
FRGAST, and several utility subroutines. 
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Subprogram MXFLUT 

Entry Name: MXFLUT 

Type:  Subroutine 

Link:  LMXF 

Function: Performs the intertube mixing and intratube homogenization over an 
axial step to define flow, fuel concentration, enthalpy, and mixture composition 
of the hot and cold parts of each "NEWNET" tube. Uses ALFAZ to define the 
intertube mixing coefficients. Calls HYCARB to compute HC consumption in the 
step.  Has no arguments, but uses common blocks /CREACT/, /CMXFLT/, /CSPECI/, 
/CNWNET/, /CCHECK/, /JETDAT/, /GASCMP/, /GASTMW/, /CMASS/, /CPRINT/, /STCTRL/, 
/CAXIAL/, and /CAGAIN/. 
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Subprogram MXKINO 

Entry Name: MXKINO 

Type:  Main Program 

Link:  EMIS 

Function: MXKINO provides control for computation of the mixing/homogenization 
of the heterogeneous gas streams, the subsequent chemical kinetic calculations 
in the hot (fuel rich) portion of each reaction tube, and finally the computa- 
tion and output of the plume emission indices at specified streamwise measuring 
stations. 

Initially, the fuel molecular weight and adjusted thermo coefficient for 
the raw fuel are established by a call to ADJMC, data regions are initialized, 
and control input NAMELIST/A/ is read. 

The computation for each streamtube then proceeds downstream by succes- 
sively performing mixing/homogenization steps (link LMXE) and chemical kinetic 
steps (links LGCK, LSCK).  After each mixing step, the molecular weights are 
computed and the static temperatures are established by a call to subroutine 
TFMH.  The chemical kinetics step is accomplished either by use of the NASA- 
GCKP program (Section 4.6.1 of Reference 1) or the GE-SCKP program (Section 
4.6.2). Prior to initiation of a chemical kinetics step, scratch file 40 is 
rewound and initial data are saved in the event of a calculation malfunction. 
When the calculation has reached a streamwise measuring station, as given 
by the PRINT variable in COMMON/OPCTRL/, link LFIN is entered to provide 
computation and display of the residual emission indices.  The calculation is 
terminated when the final measuring station is reached. 

Program errors are detected if the variable ERR in COMMON/TROUBL/ is set 
T. When this situation occurs, the last generated kinetic history is printed 
by a call to subroutine ERR0R1. 

Subprogram NAMBLK 

Entry Name:  None 

Type:  Block Data 

Link:  LGCK 

Function:  Enters alphanumeric data in common blocks /LTUS/,/OPTS/,/SPEC/, and 
/KOUT/.  In the NASA GCKP program (Reference 3), these data are used as input. 
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Subprogram N0X2B 

Entry Name:  N0X2B 

Type:  Subroutine 

Link:  LSCK 

Function:  Subroutine N0X2B calculates the rate of formation of NO by integra- 
tion of the rate expressions described in Section A.6.2 of Reference 1.  The 
single rate equation, developed by assuming pseudo equilibrium concentrations 
of N2, 02, OH, 0, H, and "steady state" concentration of N is integrated 
numerically using a Runge-Kutta technique. 

Subprogram NWNET 

Entry Name:  NEWNET 

Type:  Subroutine 

Link:  LMXF 

Function:  Defines boundaries of "NEWNET" tubes, which are tubes of constant 
fuel flow, by interpolation in the "JETMIX" flow field solution arrays.  Com- 
putes flows of "JETMIX" dummy gases in each tube, and mean velocity, hetero- 
geneity and reaction time.  Has no arguments, but uses common blocks /CAGAIN/, 
/CINPJT/,/JETDAT/,/CCHECK/,/CNWNET/,/CSPECI/,/CINPUT/,/CAXIAL/,/CLOCAL/, 
/CMXFLT/,/CMASS/,/GASTMW/, and /CRRINT/. 

Subprogram NWPSI 

Entry Name:  NWPSI, NEWFLO 

Type:  Subroutine 

Link:  LMXF 

Function:  Establish a set of values of normalized stream function, ranging 
from 0.0 to 1.0, so that each "NEWNET" tube will contain approximately the same 
number of points.  The 50-element array containing the stream functions is the 
first argument of the NWPSI calling sequence; the second is the number of 
stream functions in the set.  The flows in the "NEWNET" tubes are taken from 
common block /CMASS/.  At the initial computation station, these flows are 
established through entry NEWFLO, which has no arguments, using radii, veloci- 
ties, and specific volumes from block /JETDAT/. 
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Subprogram OüTPP 

Entry Name:  OUTP, 0UT1, 0ÜT2, 0UT3 

Type:  Subroutine 

Link:  LGCK 

Function: This is a modified version of the NASA GCKP (Reference 3) subroutine 
of the same name.  The modifications were made for a GE-AEG stand-alone version 
of GCKP, and have no effect In the PLUMOD application. OUTPF performs unit 
conversions and prints the various pages of output.  Output data are obtained 
from common blocks /OPTS/,/COND/,/SINT/,/KOUT/,/REAC/,/RRAT/,/AFUN/,/SPEC/, 
/XVSA/./NECC/,/PORE/,/DERN/,/SKIP/,/GHSC/, and /SABS/. 

Subprogram PADD 

Entry Name:  PADD 

Type:  Subroutine 

Link:  CPLINK 

Function:  PADD is used to add streamlines to the calculation mesh at the edge 
of the jet.  This routine is called from JTSTEP if the JTEDGE subroutine 
detected that points were to be added at the next station due to entrainment of 
the ambient stream. 

In the potential core region, one point is added at the same spacing as 
the adjacent two outer points.  In the transition/similar region, a new point 
is Added baaed on the constant ratio rule for Aii-'s of adjacent intervals. 

Subprogram PARDD 

Entry Name:  PARD 

Type:  Subroutine 

Link:  LGCK 

Function:  "Computes all mixed partial derivatives." This subroutine is taken 
intact from the NASA GCKP program (Reference 3).  It accesses common blocks 
/OPTS/,/COND/,/SPEC/,/REAC/./RRAT/,/GHSC/,/NECC/,/SABS/, and /DERN/. 
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Subprogram PBOLIC 

Entry Name:  PBOLIC 

Type:  Subroutine 

Link:  SPALDG 

Function:  The function of subroutine PBOLIC is to set up the system of simul- 
taneous finite difference equation (for the cross-stream mesh points at an 
axial station) in the step-by-step solution of the parabolic partial differen- 
tial equation for mean square fuel concentration fluctuation intensity (G).  A 
generalized Crank-Nicolson finite difference representation is used, allowing 
either explicit or implicit formulation of the equations.  However, the solu- 
tion procedure, in subroutine TRIDIA, assumes an implicit formulation (simul- 
taneous equation) in either case, so that there is no advantage to be gained 
by utilizing the capability for explicit formulation.  A tridiagonal system 
of simultaneous linear algebraic equations is established, utilizing coeffi- 
cients calculated in subroutine COEFF.  The resulting set of equations is then 
solved in subroutine TRIDIA.  The variable K in the calling sequence for PBOLIC 
is an indicator which, in this program, is held constant (K = 1). 

Subprogram PERRR 

Entry Name:  PERR 

Type:  Function 

Link:  LGCK 

Function:  This is a slightly modified version of the NASA GCKP (Reference 3) 
subprogram of the same name.  It predicts the computation error that can be 
expected from using given numerical integration step size.  The modification 
is a call to ERRORC rather ERROR, which is the name of a Honeywell library 
routine used elsehwere in PLUMOD.  Common blocks /COND/,/SINT/,/DERN/, and 
/PQRE/ are accessed. 
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Subprogram PRAT 

Entry Name: PRAT 

Type:  Function 

Link:  PREJET, LFIN 

Function:  Calculates ratio of probe impact pressure to local static pressure 
for a perfect gas of specified Mach number (subsonic or supersonic) and specific 
heat ratio, which are the two arguments. 

Subprogram PREDD 

Entry Name:  PRED, PRED1 

Type:  Subroutine 

Link: LGCK 

Function: This subprogram is taken directly from the NASA GCKP program 
(Reference 3). It "performs all necessary pre-derivative calculations." 
Common blocks /OPTS/,/COND/,/SPEC/,/REAC/,/RRAT/,/GHSC/,/NECC;, and /SABS/ 
are accessed. 

Subprogram PRINT 

Entry Name: MPRINT 

Type:  Subroutine 

Link:  LMXF 

Function:  PRINT is the output routine for the mixing/homogenization program, 
called from MFMAIN when PDUM(IB) [COMMON/CRRINT/] is non-zero.  Items printed 
are the current axial location, and the radius, fuel flow, total mass flo^, 
velocity, mass fraction of rich flow, fuel/gas ratios (rich and lean), 
Spalding G function, and residence time for each reaction streamtube. 
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Subprogram:  PROPJ 

Entry Name:  PROPJ 

Type:  Subroutine 

Link:  JETMIX 

Function: PROPJ computes the properties of a laminar or turbulent jet.  The 
parameters determined are the density, dynamic viscosity, turbulence length 
scale, eddy viscosity, diffusion parameter and keff/Cp.  The latter four 
properties are used for calculation of the turbulent mixing flow field.  No 
computed quantities are returned through the call sequence. 

Subprogram: PSEQ2 

Entry Name:  PSEQ2 

Type:  Subroutine 

Link:  LSCK 

Function:  Computes the psuedo-equilibrium composition of gaseous products of 
combustion of CHn fuel and moist air at a specified temperature and degree 
of dissociation. The arguments are the weight ratio of fuel to dry air, 
the specific humidity, the hydrogen-to-carbon atom ratio of the fuel, the 
temperature (° R), the double precision reaction efficiency ß (Reference 1, 
Appendix A-2), two logical variables specifying whether CO and NO are to be 
excluded from pseudo-equilibrium, and the mole fractions of species, H, 0, H2, 
OH, H2O , CO, CO2, N2, A, and NO in the mixture.  If the CO concentration is to 
be fixed, both CO and CO2 concentrations must be predetermined.  If NO is to 
be fixed, both NO and N2 concentrations must be specified.  PSEQ2 uses common 
block /GHSC/ to transmit species thermo properties from THRM. 
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Subprogram; QIREM 

Entry Name:  QIREM 

Type:  Subroutine 

Link:  PREJET, LSCK 

Function:  QIREM is an iteration routine for determining the roots of 
functions with maxima or minima using a quadratic interpolation for the root 
evaluation. 

With each call to this routine, an independent coordinate X and its 
corresponding functional value Y art supplied.  Based on the last three 
such points, a new trial X at which the desired Y is estimated to occur 
is calculated. 

Input Is supplied to the routine through a calling sequence 

CALL QIREM (X, Y, YJP, QV) 

and a labeled common 

COMMON /CQIREM/ YTOL, YO, DYDX, CTRMAX 

The input variables are: 

X   • trial value of x. 

Y   = y calculated for the current trial value of x. 

XJP    = x-jump to be taken before the desired y has been 
spanned if DYDX • 0. The sign is for a positive error; 
that is, the x-jump is XJP if (Y-Y0)>0 and the x-jump 
is -XJP if (Y-Y0)<0.  XJP also indicates the branch of 
the curve for which the solution is to be found, if two 
solutions exist.  XJP will be positive for the branch 
with negative slope, as in the sketch on page 1; XJP 
will be negative for a branch with positive slope. 

QV(1)= counter which must be set to zero before the first entry. 

YTOL • convergence tolerance on (Y-YO). 

YO  • given ordinate, y0, for which the solution y«f(x) is 
desired. 
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DYDX = optional estimate of the curve slope.  A non-zero value 
should be supplied if a maximum point of a solution near 
a maximum point is being sought. 

CTRMAX = maximum number of trials before yielding to defeat. 
Twenty-five trials will be allowed if CTRMAX-O. 

The output from the routine is: 

X    • next trial value of x. 

QV(1) = 0. if the solution has been found, |Y-Y0|<YT0L; 

QV(5) * 0. if no solution can be found but the maximum point 
has been found within YTOL; otherwise QV(5) is non zero. 

QV, known as the quire vector, must be dimensioned by at least 8.  It contains 
the counter, three previously tried values of x, a second counter, and the 
three corresponding values of y. 

The input supplied via the labeled common is, to a certain extent, 
optional as indicated below: 

1. The value of CTRMAX needs to be specified only if the limiting 
number of trials is not 25. 

2. If DYDX and YO are not specified (i.e. DYDX=YO=0.), the QIREM 
routine operates exactly the same as subroutine QIRE (although, 
the calling sequences to QIREM and QIRE are different). 

3. YTOL must be specified unless the test for convergence is 
performed before calling QIREM. 

The parameter DYDX indicated which of two options are desired.  If 
DYDX=0 the iteration proceeds without reference to the local calculated 
values of slope until a solution value or maximum point has been passed. 
Then the quadratic (or linear in the case of two available points) inter- 
polation is performed to obtain subsequent x trial values.  This particular 
option has utility when the curve has irregularities of the type illustrated 
below; in this case the direction of the x-jump is determined by the 
ordinate error.  (See the definition of XJP on the previous page). 
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Subprogram; RATCON 

Entry Name: RATCON 

Type:  Subroutine 

Link:  LSCK 

Function:  Subroutine RATCON is utilized to compute the rate constants for 
the 3-body recombination reaction scheme described in Section 4.6.2 of 
Reference 1.  The pressure is input to the routine via the calling sequence. 
The temperature is obtained as the third variable in COMMON/PSEQ/. 

In the process of evaluating the rate constants, the effects of the 
hydroperoxyl radical are included using a "steady state" assumption for the 
HO2.  The rate constant for the reaction ttK)2-»i=H02-HI is then adjusted using a 
sequence of four 2-body shuffle reactions involving the HO2 radical. All 
forward rate constants are calculated as a function of temperature using 
Auehenius type relations of the form: 

n -(AEA/RT) 

kf - ATe 

Reverse rate constants for the pertinent 2-body reactions are expressed in 
terms of the forward rate constants using the equilibrium constants calculated 
from the Gibb's Free Energy (Subroutine THRMM). 

Subprogram:  READIN 

*     Entry Name: READIN 

Type:  Subroutine 

Link:  PREJET 

Function:  Initializes, then reads engine test data and cycle parameters from 
file 05 via name list TSTDAT.  Sets data to standard values if not input. 
Sorts and stores data in common blocks /INDATA/, /JETDAT/, /GASCMP/, and 
/OPCTRL/.  Calls MXFLTO to initialize heterogeous flow model at each sample 
location.  Calculates ambient air properties using EQGAST. 
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Subprogram:  READT 

Entry Name:  READT 

Type:  Subroutine 

Link:  SPALDG 

Function:  The function of subroutine READT is to read PREJET and JETMIX 
output files to obtain aerodynamic properties used in the calculation of 
mean square fuel concentration fluctuation intensity (G). The radial 
profile of G at the nozzle exit plane and mean fuel concentrations in the 
constituent gases are obtained from the PREJET output file. Physical con- 
stants describing the jet, as well as radial profiles of aerodynamic 
properties at several axial stations in the jet, are obtained from the 
JETMIX output files.  Radial profiles of mean fuel concentration are cal- 
culated (from constituent gas concentration profiles) in READT and stored 
along with the profiles of axial velocity, turbulent kinetic energy, density 
and turbulence length scale.  The profiles are retained in "current" storage, 
in groups of five stations at a time.  As the calculation of G moves down- 
stream, profiles at upstream stations are removed from current storage and 
replaced with profiles from stations further downstream.  The variable 
JENTRY in the calling sequence indicates whether or not READT has been 
called previously: 

IENTRY = 0    first call to READT 

IENTRY > 0    READT has been called previously 

Subprogram:  READT2 

Entry Name:  READT 

Type:  Subroutine 

Link:  LMXF 

Function:  READT is called from MFMAIN to read JETMIX and SPALDG station 
profiles for use in the mixing calculation.  On the initial call, subroutine 
REDPRE and NEWFLO are called to reestablish the nozzle discharge conditions 
and preset the flow rates in the reaction tubes.  Initially, five sets of pro- 
files are read, including ty,  Y, U, T, G, Mach number, and species mole frac- 
tions.  The outer edge of the jet is established and a new set of profiles are 
interpolated using a uniform grid with a maximum of 50 points.  After the 
radii and ty  are redimensionalized (Section 4.5.1 of Reference 1), the profiles 
are moved to the MXFLUT common region /CINPUT/.  On successvie entries, only a 
single set of station profiles are read (see - MFMAIN). 
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Subprogram:  REDPRE 

Entry Name:  REDPRE 

Type:  Subroutine 

Link:  LMXF 

Function:  Subroutine REDPRE is used to restore the commons defining the jet 
discharge plane condtions and the jet properties generated in the PREJET 
overlay.  The data are stored in COMMONS/INDATA/, /JETDAT/, /GASCMP/, and 
/OPCTRL/.  Before return, the temperature of the rich gas fraction of each 
streamtube is calculated by a call to TFMH1 and stored in COMMON/GASTMW/. 

Subprogram:  RH2 

Entry Name:  RH2 

Type: Function 

Link:  PREJET 

Function:  Estimates mole fraction H2 based on the measured mole fraction 
CO in the gas sample, which is the single argument of the function. 

Subprogram:  SCALE 

Entry Name:  SCALE 

Type:  Subroutine 

Link:  JETM1X 

Function:  The prime function of subroutine SCALE is to determine the bound- 
aries of the mixing zone for calculation of the turbulence scale in subroutine 
PROPJ.  For the single free jet, the width of the mixing zone is normally 
determined using the jet edge (subroutine JTEDGE) and the point where the 
axial velocity deviates from a constant value (potential core). When the 
variable SCLD in common /SCALED/ is T, the inner edge is determined as the 
point where the n-th constituent concentration has reached the value ALXLIM 
by turbulent diffusion.  This latter parameter is also stored in COMKON 
/SCALED/.  For a coannular/coplanar jet, the variable MERGE is checked to 
determine whether the solution is upstream or downstream of the merge station. 
If upstream, the coordinates at the edges of both the primary and secondary 
jets are set as well as the widths of the mixing zones to the two jets.  If 
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Subprogram:  SCALE  (Continued) 

downstream of the merge point, the boundaries of the mixing zones are 
determined using linear curve fits for the nozzle-merge station lines. 

The arguments to the subroutine are the flow-field variable (U, a) 
to be used for determination denoting a single or coannular/coplanar 
jet, the axial region (core, transition, similar), and the current X 
station.  No computed quantities are returned through the call sequence. 

Subprogram:  SCKP 

Entry Name:  SCKP 

Type: Main Program 

Link:  LSCK 

Function:  Subroutine SCKP is the main control program for the high temper- 
ature Special Chemical Kinetics Procedure for calculation of the chemical 
reactions in a given streamtube.  On entry, the initial temperature of the 
rich fraction of the streamtube is obtained from COMMON/GASTMW/.  If less 
than 1500° R, the reactions are assumed quenched and control is returned to 
the calling program.  If greater than 1500° R, subroutine THRM is called to 
comrmte the dimensionless enthalpy of the individual species.  The constit- 
uer  N, HO2, NO2, NH3, and CnH2n 

are n°t evaluated directly in the kinetics 
proc«-. ire.  To assure conservation of energy, these species are removed by 
splitting the mixture into an active fraction and an inert fraction. After 
adjusting the composition and the static enthalpy of the active fraction, 
subroutine KINET is called to compute the kinetics step over the time inverval 
specified by variable TAU in COMMON/GASTMW/.  Upon completion of the step, the 
static temperature and composition are moved into the upstream storage loca- 
tions and return is made to the calling program.  The single argument to the 
subroutine denotes the streamtube index. 
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Subprogram:  SERCH 

Entry Name:  SEARCH 

Type:  S ub rout ine 

Link:  LGCK 

Function: "This routine uses an optimal sequential search technique to find 
X in the interval (A,B) such that F(X) « FOFX." H is taken intact from the 
NASA GCKP program (Reference 3).  F, FOFx, A, X, and B are arguments. 
Common block /SINT/ is accessed. 

Subrpogram: SETUP 

Entry Name:  SETUP 

Type: Subroutine 

Link:  SPALDG 

Function: The function of subroutine SETUP is to set up JETMIX output pro- 
files of aerodynamic properties for Interpolation along streamlines in the 
calculation of mean square fuel concentration fluctution intensity (G).  A 
cross-stream linear interpolation is performed, at each axial station for 
which JETMIX output is available, to establish the local aerodynamic prop- 
erties on the streamlines used in the finite difference solution for G.  The 
property matrices are then transposed to facilitate interpolation along the 
individual streamlines, so that local properties can be determined at inter- 
mediate axial stations.  The variable 1RST in the calling sequence indicates 
whether or not the JETMIX output profiles in current storage include the 
initial profile (X=0): 

1RST = 0      initial station is in current storage 

IRST > 0      initial station is not in current storage 

The variable K is an indicator which, in this program, is held constant 
(K - 1). 
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Subprogram:  S0LV3 

Entry Name:  S0LV3 

Type:  Subroutine 

Link:  PREJET, LSCK 

Function:  Solves a set of three simultaneous linear algebraic equations: 

I    AX = B.      i = 1,2,3 
j=l 1J J   x 

The vectors A, B, and X are the first three arguments of the calling sequence 
(X is the solution vector).  The fourth argument is a logical variable 
which is returned .TRUE, if no solution exits. 

Subprogram:  SPALD 

Entry Name:  SPALD 

Type:  Subroutine 

Link:  SPALDG 

Function:  SPALD is the main program in link SPALDG, for the calculation of 
mean square fuel concentration fluctuation intensity (G) in the jet.  SPALD 
controls the step-by-step finite difference procedure used to solve the 
parabolic partial differential equation for G, and performs all output 
functions.  Certain input information (constants) can be supplied to this 
program through the namelist /CHANGE/. 
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Subprogram:  STPROP 

Entry Name:  STPROP 

Type:  Subroutine 

Link:  SPALDG 

Function: The function of subroutine STPROP is to calculate local aerodynamic 
properties, for the cross-stream mesh points, in the step-by-step solution 
procedure used in determining the distribution on mean square fuel concentra- 
tion fluctuation intensity (G) in the Jet. The properties are determined by 
linear interpolation along streamlines between the axial station for which 
JETMIX output profiles are available.  STPROP uses the transposed property 
matrices, created by subroutine SETUP, for interpolation.  The variable K 
in the calling sequence is an indicator which, in this program, is held 
constant (K • 1). 

Subprogram:  SUMCPD 

Entry Name:  SUMCPD 

Type:  Function 

Link:  CPLINK 

Function: Subroutine SUMCPD is called from JTSTEP to calculate the diffusion 
flux term used in the solution of the energy equation. The single argument 
of the function is the local mesh point index. 
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Subprogram:  SUMP 

Entry Name:  SUMUP 

Type:  Subroutine 

Link:  LFIN 

Function: At specified axial stations, computes the mean properties of the 
flow in each NEWNET tube, and synthesizes the predicted values of gas sample 
analysis.  Integrates the fuel and contaminant flows over all tubes and 
computes overall emissions indices.  Prints a table of calculated data, 
and punches profile information on cards suitable for subsequent plotting 
or other postprocessing by the user.  Uses routines TFMH1 and PRAT, and 
derives data from common blocks /GASCMP/, /OPCTRL/, /JETDAT/, /COAXIAL/, 
/CMASS/, /INDATA/, /STCTRL/, and /CBITS/. 

Subprogram:  TABPRT 

Entry Name: TABPRT 

Type:  Subroutine 

Link:  MAIN 

Function:  TABPRT is used for labeled diagnostic printout of tabular data. 
The first argument in the calling sequence is the name of the array to be 
printed.  The second is the location of the array.  The third is the number 
of elements and the last is the number of columns to be used for the print 
format.  Through the common region CTABPR is also input the location of 
the first element of the array to be printed (1st, 2nd, ect.). 

The structure of the elements of the array are checked against various 
criteria to determine whether they are floating point numbers, integers, 
BCD, or octal.  The formats for the printout are then set accordingly. 
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Subprogram TDSEQ 

Entry Name: TDSEQ 

Type:  Subroutine 

Link:  CPLINK 

Function: TDSEQ is used to solve a system of tri-diagonal linear equations. 
The coefficients of the system are passed to the routine via the first argument 
of the CALL sequence. The solution is returned as the first column of the array. 
The last three arguments are the number of equations, the maximum column size, 
and an error indicator. 

Subprogram TFMH 

Entry Name:  TFMH 

Type:  Subroutine 

Link:  EM1S 

Function:  Subroutine TFMH is utilized to compute the static temperature and 
constant pressure heat capacity of the rich and lean fractions of a given 
stream tube. The subroutine is logically identical to TFMH1. However, species 
compositions and enthalpies are picked up from COMMON/GASCMP/ and calculated 
temperatures and heat capacities are stored in COMMON/GASTMW/.  The single 
argument specifies the upper value of the reaction tube index.  (See descrip- 
tion of COMMON/GASCMP/. 
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Subprogram TFMH1 

Entry Name:  TFMH1 

Type:  Subroutine 

Link:  EMIS 

Function: TFMH1 is used to determine the static temperature and the constant 
pressure heat capacity given a mixture composition and static enthalpy. The 
temperature is determined by iteration using subroutine THRM to calculate a 
trial enthalpy for comparison with the input enthalpy.  If the iteration does 
not converge to &  tolerance of 0.01° R within 30 trials, an error message is 
printed and current values are returned.  The arguments to TFMH1 are the con- 
centration (moles i/lbm mixture), the static enthalpy (BTU/lbm), the calcu- 
lated temperature and heat capacity.  Single values of the latter two parame- 
ters are returned via the call sequence. 

Subprogram THRMM 

Entry Name:  THRM 

Type:  Subroutine 

Link:  PREJET, EMIS 

Function: Computes dimensionless thermodynamic properties of up to 25 chemical 
species at the specified temperature, using polynomial coefficients from common 
block /TCOF/. The temperature (Kelvins) is the first argument of the calling 
sequence.  If the second argument has value 0.0, only enthalpy ir. computed. 
The number of species is taken from block /COND/, which also contains logical 
variable NEXT which is set .TRUE, if the temperature is too far out of the 
range of the polynomial coefficients.  If the temperature is within limits, 
the dimensionless enthalpy, free energy, entropy, specific heat, and derivative 
of specific heat with respect to temperature are computed and stored in block 
/CHSC/. 
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Subprogram THRUST 

Entry Name: THRUST 

Type:  Subroutine 

Link:  JETMIX 

Function: For the confined mixing case, subroutine THRUST computes the in- 
tegrated momentum (thrust) at a given station.  If the mixing zone has inter- 
sected a plug or center-body, the program is terminated. 

Subprogram TRIDIA 

Entry Name:  TRIDIA 

Type:  Subroutine 

Link:  SPALDG 

Function: The function of subroutine TRIDIA is to solve the tridiagonal sys- 
tem of simultaneous linear algebraic equations formed by implicit finite 
difference formulation of the partial differential equation for mean square 
fuel concentration fluctuation intensity (G). A set of simultaneous equations 
is formed for the cross-stream mesh points at each axial station in the step- 
by-step solution procedure. The variable J in the calling sequence is an 
indicator which, in this program, is held constant (J = 2), while the variable 
NN is equal to the current number of streamlines minus one. 
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Subprogram XSIZE 

Entry Name: XSIZE 

Type: Subroutine 

Link:  CPLINK 

Function: XSIZE controls the integration step size in the streamwise (axial) 
d .^:tion. In the potential core region, the step-size is proportional to the 
w. ..ch of the mixing region with the magnitude set by the value of the input 
variable CXPC. In the transition and similar regions, DX is proportional to 
the radius of the jet, with a magnitude dependent on input CXTP. 

The arguments to the routine are the calculated step size, the current X 
location, the reference scale, the pertinent region, and a terminal step in- 
dicator (LAST).  LAST is set T if the step size would go beyond a calculation 
station.  In this case, the returned step size is reduced to identically hit 
the calculation station. 

Subprogram YOFXII 

Entry Name: YOF 

Type: Function 

Link: JETMIX, LSCK 

Function: YOFX performs a linear interpolation in a specified table of X, Y 
values. The additional call sequence parameters are the desired value of X^ 
and the index limits in the X table. 

The I index in the common YOFXI is an estimate of the interval that X 
lies in (between X (1-1) and X(I)) and the IA and IB indexes are limits on the 
interval from which points can be used for the interpolation. 

The routine will extrapolate linearly if the specified X is outside the 
range indicated. 
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2.2 Variables in Common Storage 

Descriptions of the contents of blocks of labelled common follow, in 
alphabetical order, by block name.  Within each block, variables are listed 
according to position occupied in the block.  In some cases, the variable 
name may differ between routines and a typical name is given.  Pertinent 
dimension and type information are included with the variable name (R = Real, 
I = Integer, L • Logical).  Variables normally containing BCD data are typed 
as H = Hollerith, even though they may have real or integer names. 

1 
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Block 
Name 
(Link) Words 

1-100 

Typical 
Variable 
Name 

YCD 

Type 

R 

Dim. 

100 

Description 

ACONVG 
(JETMIX) 

Confined mixing data storage 

Jet edge at each calculation 
station, in. 

101-200 PD R 100 Static pressure at each cal- 
culation station, psia. 

201-300 INDC H 100 
SUBS0N 

Flow indicator SUPSON 
CHOKED 

301 

302 

CHOKE 

CHOKED 

Choke indicator 
T - Flow choked 

Auxiliary choke indicator 
T - denotes previous choked 
station. 

ADAM01 Identification block 
(MAIN) 

1-10 NAME H 10 User name 

11-20 ADDRES H 10 User address 

21-30 TITLE H 10 Case title 

31-40 IDENT M 10 Not used 

ADAM02 
(MAIN) 1 ENDJOB L 1 T = case has terminated 

normally 

2-4 DUMMY R 3 Not used 

BC Current boundary conditions at 
(JETMIX) edge of jet 

1 

2 

UEDGE      R    1      u^uj at edge °^ Jet (velocity) 

EEDGE      R    1      e/ej at edge of jet (turbu- 
lent kinetic energy) 

THEDGE     R    1      T/Tj at.  edge of jet 
(temperature) 

BC0 
(JETMIX) 

UO 

TH0 

R 

R 

R 

1 

1 

1 
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Coannular jet - Primary jet 
boundary conditions 

u/uT in core of secondary jet 
(velocity) 

e/eT in core of secondary jet 
(turbulent kinetic energy) 

T/T. in core of secondary jet 
(temperature) 



Block 
Name 
(Link) Words 

1 
2 
3 
4 

Typical 
Variable 
Name Type Dim. 

BCMIX2 
(JETMIX) 

GRADU 
TW 
MUW 
RHOW , 

5 PTE R    1 

6 TTE R    1 

CAGAIN 
(EMIS) 

CARRY 
(JETMIX) 

BCMOL 
(JETMIX) 

1-12 ALEDGE R 12 

13-24 ALO R 12 

CADCNT 
(SPALDG) 

MAX 

NS1 

NXS 

NSZ1 

AGAIN 

NEW 

I    1 

I    1 

NSZMAX     I    1 

I    1 

Description 

Confined mixing - communication 

Not Used 

Invlscld region stagnation 
pressure, psia 

Invlscld region stagnation 
temperature, °R 

Boundary conditions for 
species diffusion equations 

Mole fractions at edge of jet 

Mole fractions in core of 
secondary jet 

Maximum number of equally 
spaced streamlines (mesh 
points) for finite difference 
calculation 

Number of JETMIX streamlines 
at initial axial station (x=0) 

Number of JETMIX output stations 
currently in use for determin- 
ation of aerodynamic property 
profiles (interpolation) 

Maximum number of equally 
spaced streamlines required for 
JETMIX output stations in 
current usage 

Number of equally spaced 
streamlines at initial axial 
station (x-0) 

Used by NEWNET 

Set • -1 after first call to 
avoid reinitialization 

JETMIX new case indication 

T - new case - causes initial 
values to be set by JTINIT 
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Block 
Name 
(Link) Words 

Typical 
Variable 
Name Type Dim. Description 

CAXIAL 
(EMIS) 

Axial distances in jet diam- 
eters (from block CINPJT) 

1 X R 1 Present computation station 

2 XL R 1 Next pring station 

3 ALOGX R 1 fcn (x+1) 

CBITS Utility common 
(MAIN) 1 BITS R 1 GE junk work 037777777777 

2 BLANK H 1 Hollerith blank 6hbbbbbb 

CBNDRY 
(SPALDG) 

CBODY 
(JETMIX) 

CX 

DXPRN 

JT 

1-100    YCB 

1010200  CLSPCB 

201 

202 

YCB1 

UCL1 

R 

R 100 

R 100 

R 1 

R 1 

Current axial step-size (Ax/d ) 
for finite difference cal- 
culation of "G" 

Axial distance (Ax/tip) between 
stations at which "G^ profiles 
are printed 

Indicator (in this program, 
(JT s 1) 

Confined mixing - communication 

Coordinates of centerbody, in. 

Coefficients for curve fit of 
centerbody 

Local normal coordinate on 
centerbody 

Local velcoity (u/u.) on 
centerbody 

CCHECK Continuity check parameters 
(EMIS) used in NEWNET and MXPLUT 

1-12     SPECIF     R    12     Total flow of each dummy gas 
at current station (diagnostic 
only) 

13-24    WKTOT      R    12     Total flow of each JETMIX 
dummy gas in initial jet. 

25-36    RATIO      R    12     Not used 
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Block 
Name 
(Link) 

CC0C02 
(LSCK) 

CCONST 
(SPALDG) 

CCOUNT 
(SPALDG) 

CDXSAV 
(EMIS) 

CENDS 
(SPALDG) 

CEQKIN 
(LSCK) 

Words 

1 

2 

3 

4 

1-5 

6-10 

11 

12 

1 
2 
3 

4 

5 

6 

7 

Typical 
Variable 

Name    Type  Dim. 

CORATE L 1 

XCOI R 1 

C0NST1 R 1 

C0NST2 R 1 

CONST3 R 1 

C0NST4 R 1 

NSL 

NX 

XMAX 

DXSAV 

JSTART 

JENDS 

I 

R 

BK 
AlK 
DELHNO 

R 
R 
R 

1 
1 
1 

DEN R 1 

XMWEQ R 1 

XNO R 1 

XCO R 1 

Description 

Communication block between 
KINET and COC02B 

T = co-kinetics 
f = co-pseudo-equilibrium 

Initial CO mole fraction 

Constant (  = a    /g Je ) 

Constant ( = 12 C„ /u d ) 
Gl p py 

Constant ( - I/. C_„ d /a u ) 
G2 P t p' 

Constant ( l/aG) 

Axial locations (x/d ) of 
JETMIX output profiles in 
current storage 

Number of JETMIX streamlines 
at JETMIX output stations in 
current storage 

Number of JETMIX output 
stations in current storage 

Axial location (x/dr) of last 
available JETMIX output station 

Used by MFMAIN 

Basic axial step size in jet 
diameters 

Indicator (in this program, 
JSTART = 1) 

Number of equally spaced a*" 
current axial station in 
finite difference calculation 

General data storage (EQKIN 
and KINET) 

Not used 

Current value of (1/m l/mu) 
-1 

Equilibrium molecular weight 

Current NO mole fraction 

Current CO mole fraction 
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Block 
Name 
(Link)    Words 

Typical 
Variable 
Name    Type Dim. Description 

CPILK 
(LMXF, SPALDG) 

CGJET 
(CFILE) 

CINIT 
(SPALDG) 

200 

CSC 

XX 

DPSI 

R    1 

R    1 

Scale parameter for file 
records (READT, READT2) 

Scaling constant for file 
record identification 

Variables stored on various out- 
put files but not used in the 
program reading the file.  Used 
also as dummy or temporary 
storage input/output operations. 

Current axial station (x/dp) in 
finite difference calculation 

Increment of strain function 
(Ai|> ^ lbm/ft^) between ad- 
jacent equally spaced stream- 
lines at current axial station 

CINPJT 
(EMIS) 

Properties of the initial jet 
extracted by READT2 from the 
JETMIX output files. 

1 DIAJ R Jet diameter, inches 

2 HJET Not used 

3 TJET Not used 

4 PTJET Not used 

5 VJET R Reference velocity of jet, fps 

6 TUET Not used 

7 PE Not used 

8 VE Not used 

9 ME Not used 

10 TIE Not used 

11 TE Not used 

12-61 X R 50 Axial stations (in jet diam- 
eters) at which JETMIX placed 
profile data on its output 
files 

62 GAM 

63 RG 

64 PR 

65 PRT 

1 Not used 

1 Not used 

1 No«- used 

1 Not used 
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Block Typical 
Name Variable 
(Link) Words Name Type Dim. Description 

CINPUT 
(SPALDG) 

1-500 PS I R 100,5 Stream function  \ 
(* -v. lbm/ft3)    \ 

501- R R 100,5 Radius (2r/d )   1 Profiles 
1000 

P    1 at the 

1001- U R 100,5 Axial velocity   1 JETMIX 

1500 (u/up)          1 
output 
stations 

1501- E R 100,5 Turbulent kinetic I in current 
2000 energy (e/e )    ) 

Density        j 

storage 

2001- RHO R 100,5 (JETMIX 

2500 (p 'v- lbm/ft3)    V stream- 
liner) 

2501- XLN R 100,5 Turbulent length 1 
3000 scale (L <v ft)   1 

3001- F R 100,5 Fuel concentration! 
3500 (lbm/lb mixture) / mm         / 

CINPUT READT profile properties at 

(EMIS) five axial stations 

1-5 XX R 5 Axial location of each station, 
ü.n(x+l) 

6-255 RJR R 5,50 Radius squared (sq. in.) 

256-505 UJR R 5,50 Velocity, ft/sec 

506-755 RH0JR R 5,50 Density (not used) 

756-4005 XKJR R 5,50, 
13 

Mole fraction of JETMIX dummy 
gas 

4006- 
4255 

PSIJR R5 ,50 Stream function, lb/sec 

4256- 
4505 

CJR R 5,50 Spalding heterogeneity 
parameter,(lb fuel/lb mix)2 

4506- 
4510 

NJJ I 5 Number of profile points 

4511 Nil I 1 - 5 

CINSAV 
(EMIS) 

1-57 HGCKP R 57 

GCKP input storage block 

Common block used to tempor- 
arily save input to GCKP 
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Block 
Name 
(Link) Words 

1 

Typical 
Variable 
Name TVPe 

R 

Dim. 

1 

Description 

CJETOT 
(SPALDG) 

GCJ Constant (g x J • 25040 
lbm-ft2/Btu-sec2) 

2 DIAJ R 1 Initial jet diameter (d ^ in) 

3 VJET R 1 Mass-weighted-average initial 
jet axial velocity (u IJ 

ft/sec)           p 

4 EJET R 1 Initial jet turbulent kinetic- 
energy (e "V Btu/lbm) 

5 NXTA I 1 Total number of available 
JETMIX output stations 

CJMIXl 
(CFILE | 
LMXF) 

2316 Variables stored on various 
output files but not used in 
the program reading the file. 

CJMIX2 
(CFILE, 

LMXF) 

2507 

CKH02 
(LSCK) 

1 K5 R 1 

2 K6 R 1 

3 K7 R 1 

4 K8 R 1 

5 K9 R 1 

CKINET 
(LSCK) 

1 TIME R 1 

2 DTIME R 1 

Used also as dummy or temp- 
orary storage during Input/ 
output operations. 

Variables stored on various 
output files but not used in 
the program reading the file. 
Used also as dummy or temp- 
orary storage during input/ 
output operations. 

Subroutine RATCON - forward 
rate constants for Hydor- 
peroxyl reactions 

H + 02 + M = H02 + M 

H + H02 = 20H 

OH + H02 = H20 + 02 

0 + H02 = OH + 02 

H + H02 = H2 + 02 

Main communication common - 
SCKP/KINET/RATCON 

Current time into reaction 
stop, sec 

Sub-step size for SCKP 
reaction, sec 
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Block 
Name 
(Link) Words 

3 

Typical 
Variable 

Name 

Typic 
Varia 
Type 

I 

al 
ble 
Dim. 

CKINET 
(cont'd.) 

NTSTEP 1 

4 XMOLWO R 1 

5 CRC L 1 

6 NREAC I 1 

7-15 RC1 R 9 

16-24 RC2 R 9 

25-33 RC3 R 9 

34-88 TBE R 11,5 

89-93 RCON R 5 

94 TK R 1 

95 ENTRY1 L 1 

CLOCAL 
(LMXF) 

1-50 RJX 

51-100   UJX 

101-150  DUM10 

151-800  XKJX 

R 

R 

R 

50 

50 

50 

50,13 

Description 

801 NJ 

Number of intermediate sub- 
steps for SCKP reaction 

Not used 

Not used 

Number of reactions 
3 body + 2 body 

Arrehnius constants for SCKP 
reactions 

Temperature exponents for 
SCKP reactions 

Activation energies for SCKP 
reactions, cal/gm mole 

3rcl body efficiencies for 
recombination reactions 

Rate constants for 3-body 
recombination reactions 

Reaction temperature, °K 

Flag denoting initial entry 
to KINET 
T = initial entry 

Profile properties of current 
axial station, interpolated 
by NEWNET from the five READT 
profiles 

Radius squared at each READT 
profile point (sq. in.) 

Velocity at each READT pro- 
file point (Ft/sec) 

Not used 

Mole fraction of each JETMIX 
dummy gas at each READT 
profile point 

Number of READT profile 
points 

CLSPF 
(JETMIX, 
LMXF) 

II 1 

li6 

LCFIT, LSPFIT, LFIT 
Interpolation common 

Saves interpolation index for 
use on the next entry 
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Block 
Name 
(Link) 

CMASS 
(EMIS) 

Typical 
Variable 

Words     Name    Type  Dim. 

1-12     ZMASS 

13-24    ZMASSH 

25-36    FUELL 

12 

12 

12 

37-48    FUELR     R     12 

Description 

Mass flows and fuel flows in 
each NEWNET tube 

Total flow in each tube at 
previous computation station, 
lbm/sec 

Total flow in each tube at 
present station, constructed 
from ZMASS and ALPHA (block 
CMXFLT) 

Fuel flow in cold part at 
present station (only FUELL(l) 
is used), lbm/sec 

Fuel flow in hot part at 
present station (only FUELR(l) 
is used), lbm/sec 

CMATRX 
(LMXF) 

1-12 INTR1 
13 INTR2 
14 DET 
15 IFACTR 

CMOLES 
(LMXF) 

CMXFLT 
(EMIS) 

1-1200 ALX 

1-144    W 

145-300  WHAT 

301-444  ALPHA 

In MXFLUT 

Not used 

12 
1 
1 
1 

Profile data read by READT2 
from JETMIX output files 

100,   Mole fraction of each dummy 
12     gas at each point in profile 

Flows of JETMIX dummy gases 
in NEWNET tubes, and inter- 
tube mixing parameters 

12,12 Wjj is flow of gas i in tube 
j at previous axial station 
(lbm/sec) 

13,12  Wj. is flow of gas i in tube 
j  at present axial station 
(lbm/sec)  (Last i is mean 
fuel concentration in tube j) 

12,12  a.jk is fraction of flow in 
tube j at previous station 
that is transferred to tube k 
at present station 
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Block 
Name 
(Link) Words 

Typical 
Variable 
Name Type Dim 

CNERR 
(JETMIX) 

1 BITS R 1 

2 ERR L 1 

3 GC R 1 

4 GCJ R 1 

Description 

FOOT 

Constants and error indicator 
common 

Junk word used for testing 

Error indicator (T = error 
condition) 

(g ) 32.174 ft lb /lb, sec2 
c m _t 

(gcJ) (32.174*778)ft^ 

lb /Btu sec m 
Conversion factor 12 inches/ft 

CNFILE 
(MAIN) 

NF 

Files present on merge/ 
decollation file 

1 = PREJET data 
2 = PREJET,  JETMIX data 
3 = PREJET,  JETMIX, SPALDG data 

CNUNET 
(SPALDG) 

1-5 

6-10 

PSJMAX 

NSLZ 

11-260 RZ 

261-510 UZ 

511-760 EZ 

761- RH0Z 
1010 

1011- XLNZ 
1260 

1261- FZ 
1510 

R 

R 

R 

R 

50,5 

50,5 

50,5 

50,5 

50,5 

50,5 

Maximum value of stream of 
function (i>  % lbm/ft2) at each 
JETMIX output station in 
current storage 

Number of equally spaced stream- 
lines at JETMIX output stations 
in current storage 

Radius (2r/d ) 

Axial velocity 
(u/up) 

Turbulent kinetic 
energy (e/ep) 

Density 
(p % lbm-ft3) 

Turbulent length 
scale (L \  ft) 

Fuel concentration 
(lbm/lbm mixture) 

Profiles at 
the JETMIX 
output 
stations in 
current 
storage 
(equally 
spaced 
streamlines) 
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Block Typical 
Name 
(Link) 

CNWNET 
(EMIS) 

Words 
Variable 
Name Type Dim. Description 

Profile properties at current 
axial station, interpolated 
by NEWNET from the five 
READT profiles 

1-50 WFCJX R 50 Cumulative fuel flow from 
center of each READT profile 
print. 

51-100 DUM6 50 Not used 

101-112 WFCUM R 12 Cumulative fuel flow to outer 
boundary of each NEWNET tube. 

113-162 DUM7 50 Not used 

163-212 PSIJX R 50 Stream function (lb/sec) at 
each READT profile point 

COLIMT 
(LSCK) 

1 XCOLIM R Limiting (equilibrium) CO 
mole fraction - used by C0C02B 

COND 
(PREJET, 

Properties of the reacting 
gas mixture, used by GCKP 

EMIS) 1 DVAR R The dependent variable (V=0) 

2 AREA R Flow area (not used) 

3 MDOT R Mass flow (not used) 

4 P R Pressure, atm. 

5 IVAR R The independent variable 
(time, sec) 

6 V R Velocity, cm/sec 

7 RHO R Density, gm/cnr 

8 T R Temperature, K 

9-33 SIGMA R 25 Gas composition, gnol/gm mix 

34 LS I Number of species in mixture 
( - 16) 

35 LSP3 I LS+3 

36 NEXT L Malfunction has occurred 

CONSTF 
(JETMIX) 

1 COM R 1 

Flow scaling (JF.TM1X) 

V rn  n=l  Plane 
n»2  Axlsymmetric 

* 69 



Block Typical 
Name Variable 
(Link) 

CORED 

Words Name Type Dim. Description 

Primary jet core dat a. 
(JETMIX) 

1 XCORE R 1 Axial coordinate of the point 
where jet core disappears. 

2 CORE L 1 T = core has disappeared. 

3 CORED L 1 T = core disappearance station 
has been processed. 

4 CORSTP L 1 T = core has disappe 
not re-process. 

ared, do 

COREQN Rate constant selection for 
(EMIS) reaction - CO + OH^: =C02 + H. 

1 COREQ L T = use special GE rate 
constants. 

F = use standard rate constants. 

CPARAM Profile data read by READT2 
(LMXF) from JETMIX output f iles. 

1-100 U R 100 Velocity, ft/sec. 

101-200 T R 100 Static temperature, °R. 

201-300 TOT R 100 Not used. 

301-400 XMACH R 100 Mach number. 

CPBOLI 
(SPALDG) 

1-50 G R 50,1 Mean-square fuel  \ 
concentration flue- \ 
tuation intensity 
(G).              j 

Profiles 
at the 

51 ALPHA R 1.1 a (coefficient in  j 
P.D.E. for determ- I 

current 
axial 
station 
in the 

ination of G).    j 

52-101 BETA R 50,1 S (coefficient in  V 
P.D.E. for determ- / 
ination of G). 

finite 
difference 
calcula- 

102-151 GAMM R 50,1 y  (coefficient in  | tion of 
G 
(equally 
spaced 

P.D.E. for determ- 1 
ination of G). 

152-201 DELTA R 50,1 
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Block 
Name 
(Link) 

CPCOEF 
(PREJET) 

Words 

1 

2 

3 

4 

5 

6 

Typical 
Variable 
Name Type Dim. Descr iption 

These are 
\ coefficients 

Coefficients 1 for the 
CA R 1 a for the 1 determination 

CB R 1 b 
first NC-1 1 of constant 
constituent f pressure 

CC R 1 c (inert) 
gases. 

specific heat 
)    (cp *  Btu/ 
' Ibfc-mole °R') 

CAA R 1 a Coefficients 
for the 

, as a quadratic 
\    function of CBA R 1 b 

NC— gas 1 local static 
CCA R 1 c, (ambient). 1 temperature 

/ (T *  °R): 
c - a + bT 
P + cT2. 

CPRFL 
(SPALDG) 

1-100 PS I 

101-200 Y 

201-300 UD 

301-400 ED 

401-500 RHO 

501-600 XLN 

601- ALX 
1800 

1801 NPD 

R    100    Stream function 
(if» *  lbm/ft3). 

R     100    Radius 
(2r/dp). 

R     100    Axial velocity 
(u/up). 

R     100    Turbulent kinemat- 
ic energy (e/ep) 

R     100    Density 
(p -v lbm/ft3). 

R     100    Turbulence 
length scale 
(Lt % ft). 

R     1200   Molar concentra- 
tions of con- 
stituent gases 
(inert species). 
The variable 
ALX actually 
represents a 
100 x 12 matrix. 

I     1      Number of JETMIX 
streamlines. 

Profiles 
at an 
individual 
JETMIX 
output 
station as 
it is 
being 
loaded 
into 
current 
storage. 
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Block 
Name 
(Link) 

CPRFL 
(cont'd) 

Words 

1802- 
1813 

1814 

1815- 
1864 

Typical 
Variable 
Name    Type  Dim. 

FSPECI 

NC 

12 

50 

Description 

Fuel concentration in consti- 
tuent (inert) gases 
(lbm/lbm mixture). 

Number of constituent (inert) 
gases. 

Axial locations (x/dr) of 
available JETMIX output 
stations. 

CPRINT 
(EMIS) 

1-20 PDUM 

Diagnostic Print common. 

20 Input switches for diagnostic 
output in mixing and kinetics 
rout ines. 

CPRJET 
(CFILE) 

CPROP 
(JETMIX) 

1387 

CPROF 
(LMXF) 

1-100 PS I R 100 

101-200 Y R 100 

201-300 UD R 100 

CPROGM 
(MAIN) 

1-10 

PROGM 

CT 10 

Variables stored on various 
output files but not used in 
the program reading the file. 
Used also as dummy or 
temporary storage during 
input/output operations. 

Profile data read by READT2 
from JETMIX output files. 

Dimensionless stream function. 

Dimensionless radius or radius 
squared. 

Dimensionless velocity. 

MAINP - program name current 
program in execution. 

Constant coefficients for 
mixing scale calculation - 
(Single jet). 

Coefficients of scale 
calculation. 
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Block 
Name 
(Link) Words 

Typical 
Variable 
Name Type Dim. 

CPR0P2 
(JETMIX) 

1 CTP R 1 

2 CTS R 1 

CRATE 
(LSCK) 

CREACT 
(EMIS) 

CTM 

CPROPJ 
(LMXF) 

1-100 RHO 

101-200 XLN 

CPSEQ2 
(LSCK) 

1 SPM 

2 SPMU 

3 SPMC 

CQIREM 
(PRE JET, 
LSCK) 

2 

3 

4 

1-12 

YTOL 

YO 

DYDX 

CTRMAX 

RATE 

RHOREA 

Description 

Coannular jet - constant co- 
efficients for mixing scale 
calculation. 

Scale constant for primary jet. 

Scale constant for secondary 
jet. 

Scale constant for region 
downstream of merge point. 

Profile data read by READT2 
from JETMIX output files 
(and not used). 

R 100 Density. 

R 100 Turbulence scale 

R 1 

R 1 Not • 

R 1 

Control parameters for QIREM. 

Convergence tolerance on dif- 
ference between YO and cal- 
culated value of dependent 
variable. 

Desired value of dependent 
variable. 

Estimate of first derivative 
of function. 

Maximum number of tries before 
calling ERR0R1. 

Rate of 3-body recombination 
reactions. 

In MXFLUT 

12 Not used. 
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Block 
Name 
(Link) 

CREFDA 
(PREJET) 

Words 

114 

115 

Typical 
Variable 

Name Type      Dim. 

1 DIAJ 

2 MJET 

3 TUET 

4 VJFT 

5-104 GJFT 

TREF 

MUREF 

R 

R 

105 PE R 

106 TE R 

107 TTE R 

108 VE R 

109 GEX R 

110 RG R 

111 PR R 

112 PRT R 

113 SC R 

00 

Description 

Initial jet diameter (d "v- in). 

Mass-weighted-average initial 
jet Mach number. 

Initial jet turbulence intensity 

Mass-weighted-average initial 
jet axial velocity (up "V ft/sec). 

Profile at mean-square fuel 
concentration fluctuation 
intensity (G *  lbm2/lbm2) at 
initial axial station (y=0). 

External (ambient) static 
pressure (Pe >w psia). 

External (ambient) static 
temperature (T, •R). 

External (ambient) turbulence 
intensity (up/u ). 

External (ambient) axial 
velocity (ue * fps). 

External (ambient) mean-square 
fuel concentration fluctuation 
intensity (Gex * lbm

2/lbm2). 

Gas constant (ft-lbf/lbm-°R). 

Prandtl number. 

"Turbulent" Prandtl number. 

Sutherland constant for 
viscosity calculation 
(S \  °R). 

c 
Reference temperature for 
viscosity calculation 
(Tref -V °R) 

Reference viscosity for 
viscosity calculation 
(uref * lbm/ft-sec). 
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Block 
Name 
(Link)    Words 

CREFDA (cont'd.) 

116 

117 

Typical 
Variable 
Name    Type 

DIFF 

NC 

190 

191 

NJ 

NM 

Dim. 

118-129 CNAME R 12 

130-141 ALE R 12 

142-153 SCM R 12 

154-189 CPC R 36 

192 CT1 R 1 

193 CT2 R 1 

194 CT3 R 1 

195 CT4 R 1 

196 CT5 R 1 

197 CT6 R 1 

198 CT7 R 1 

199 CT8 R 1 

Description 

T • species diffusion calculated, 
F = species diffusion not 
calculated. 

Number of constituent gases 
(inert species) in jet and 
external flow. 

Names of constituent gases. 

External (ambient) molar 
concentrations of constituent 
gases. 

Effective Schmidt numbers of 
constituent gases. 

Coefficients in polynomial 
representation of molar heat 
capacities of constituent 
gases (a-p bj_, c^,  a2, ...): 

-pi = a. + b±T + CiT
2 

Number of JETMIX streamlines 
in jet at initial axial 
station (y= 0) 

Maximum number of JETMIX 
streamlines before mesh re- 
distribution occurs. 

'tl 

Jt2 

Jt3 
:t4 
:t5 
:t6 
]t7 
:t8 

Constants in the 
empirical equation for 
turbulence length scale 
in the potential core 
region. 

Constants in the 
empirical equation for 
turbulence length scale 
in the transition 
region. 

Constant in the 
empirical equation for 
turbulence length scale 
in the fully developed 
region. 
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Block 
Name 
(Link)    Words 

Typical 
Variable 
Name Type Dim. Description 

CREFDA (cont'd.) 

200-299 Y R 100 Radius (2r/dp). \ 

300-399 UD R 100 Axial          1 
velocity       1 
(u * ft/sec).   1 

400-499 

500-599 

THD 

TID 

R 

R 

100 

100 

Static temper- ll•*?*8" 
ature (T " -R). f th* ****** 

[ axial station 
Turbulence     I (JETMIX 
intensity      /streamlines). 
(u7up).       / 

600-1799 ALX R 1200 Molar concen-   1 
trat ions of    1 
constituent     | 
gases.         | 
(Actually      1 
represents a    / 
100 x 12 matrix)/ 

CSLDAT 
(SPALDG) 

CSJALD 
(CFILE) 

1-50 SY 

51-100 RAD 

101-150 VEL 

151-200 TKE 

201-250 DEN 

251-300 TLS 

301-350 FAR 

51 

R 50 Stream function 
(i|- <\- lbm/ft3). 

R 50 Radius (2r/dp). 

R 50 Axial velocity Profiles 
(u/u0). at the 

R 50 Turbulent kimetic 
energy (e/ep). 

current 
axial 
station 

R 50 Density in the 
(p *  lbm/ft3). finite 

R 50 Turbulence length 
scale (Lt i» ft). 

difference 
calculation 
of G. 

R 50 Fuel concentration 
(lbm/lbm mixture). 

Variables stored on various 
output files but not used in 
the program or temporary 
storage during input/output 
operations. 
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Block Typical 
Name Variable 
(Link) Words Name Type Dim. 

CSPARE 
(LMXF) 

1-1600 H R 1600 

1601- PSIR R 50 
1650 

1651- G R 50 | 
1700 

1701- SY R 50 
1750 

1751- RAD R 50 
1800 

Description 

Temporary storage for redistri- 
buted JETMIX and SPALDG profile 
points in READT2. 

Temporary values of Y2, U, RHO, 
ALX, G. 

Values of ij»/\|>    generated by 
NEWPSI C 

Values of G, I(J, and radius 
read from SPALDG profile data 
output files. 

CSPECI 
(EMIS) 

NSPECI 

NF 

DX R 

Miscellaneous parameters used 
by MXFLUT, NEWNET, etc. 

1      Number of JETMIX dummy gases 
(includes ambient air). 

1      Storage location for fuel flow 
( = NSPECI + 1). 

1      Current axial step size in jet 
diameters (from block CINPJT). 

CSTART 
(SPALDG) 

CTABPR 
(MAIN) 

1-100 

101 

GJET 

GEX 

ITAB 

R 

100    Profile of mean-square fuel 
concentration fluctuation 
intensity(G) at initial axial 
station (x=0). 

1      External (ambient) value of 
mean-square fuel concentration 
fluctuation intensity (G). 

Subroutine TABPRT. 

1      Sets array index for starting 
location of printing. 

CTHETA 
(SPALDG) 

THETA 

77 

Crank-Nicolson factor for 
finite difference solution of 
the parabolic partial differ- 
ential equation for G (THETA = 0 
% explicit solution, THETA = 1/2 
"V Crank-Nicolson, THETA = 1 
% fully implicit solution. 

  



Block 
Name 
(Link)    Words 

Typical 
Variable 
Name    Type  Dim. 

CTHETA (cont'd.) 

2 

CTRANS 
(SPALDG) 

II 

Description 

Indicator Ctn this program, 
II = 1). 

1-250 RZT R 5,50 Transpose 1 
of RZ    1 1 

251-500 UZT R 5,50 Transpose 1 
of UZ    / 

501-750 EZT R 5,50 Transpose 1 
of EZ    V 

751- 
1000 

RHOZT R 5,50 Transpose [ 
of RH0Z  I 

1001- 
1250 

XLNZT R 5,50 Transpose 1 
of XLNZ   ! i 

1251- 
1500 

FZT R 5,50 Transpose / 
of FZ    / 

CTRIDI 
(SPALDG) 

1-150 A R 50,3 
Tridiagonax 
coefficient 

151-200 B R 50 
matrix 
"right-hand 
side" vector 

Transposed profile 
matrices used for 
determination of 
profiles at in- 
termediate axial 
stations by in- 
terpolation along 
the "equally 
spaced" stream- 
lines (see CNUMET 
for definition 
of RZ, UZ, EZ, 
RH0Z, XLNZ and 
EZ). 

Solution of 
simultaneous 
finite dif- 
ference 
equations for 
"G" profile at 
current axial 
station. 

CTRL 
(JETMIX) 

Calculation control. 

1 NXTA I Number of main calculation 
stations. 

2 CMPRS L F = incompressible. 
T = compressible. 

3 QJET L F = isothermal jet. 
T = non-isothermal iet. 

4 TURBJ L F = laminar jet. 
T • turbulent jet. 

5-14 C0EF R 10 Constant, quantities used i 
the calculation of Lhe dif- 
ference equation coefficients 
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Block Typical 
Name Variable 
(Link) Words 

'd.) 

Name Type Dim 

CTRL (cont 

15 NPU I 1 

16 NPD I 1 

17 DXC R 1 

18 XU R 1 

19 XD R 1 

20-819 DSTOR R 800 

CTRL2 
(JETMIX) 

1 EDGEI R 1 

2 SFI R 1 

CXLOCA 
(EMIS) 

4 

5 

6 

1-5 

MERGE 

XMERGE    R 

YMERGE    R 

SLOPEI 

SL0PE0    R 

CEPTI     R 

CEPTO     R 

XX R 

Description 

Number of upstream profile 
points. 

Number of downstream profile 
points. 

Current AX to next station. 

Upstream X location. 

Downstream X location. 

Dummy - scratch storage. 

Control storage - coannular 
jet. 

Y location of edge of primary 
jet. 

ty (streamfunction) value at 
EDGEI. 

F • coannular jets have not 
merged. 
T = coannular jets have merged. 

X location of merge points of 
coannular jets. 

Y or R location of merge point 
of coannular jets. 

Slope of straight line from 
primary nozzle lip to merge 
point. 

Slope of straight line from 
secondary nozzle lip to merge 
point. 

Intercept of straight line 
from primary nozzle lip to 
merge point. 

Intercept of straight line 
from secondary nozzle lip to 
merge point. 

Used by READT2. 

Five axial distances in jet 
diameters for which RF.ADT2 
has stored JETMIX profile data. 
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Block 
Name 
(Link) 

CYOLD 
(LMXF) 

DFIT 
(JETMIX) 

DICTRL 
(JETMIX) 

DPBETA 
(LSCK) 

Words 

1-12 

1-100 

2-11 

Typical 
Variable 
Name    Type  Dim. 

14-19 

YRICHO 

CLSP 

DI FF 

CND 

ALJO 

12 

R     100 

10 

DIFEQI 
(JETMIX) 

1 NC I 1 

2-7 CNAME H 6 

8-13 ALJ R 6 

20-25 SCM R 6 

26-31 TCPRF R 6 

32-37 HCPRF R 6 

38-55 CPC R 3,6 

Description 

BETADP 

In MXFLUT. 

Not used. 

Confined jet - curve fit. 

Coefficients for LSP curve fit 
of outer wall contour. 

Control storage - species 
diffusion equations. 

T = solve species diffusion 
equations. 
F = Do not solve species 
diffusion equations. 

Constant quantities used in the 
calculation of the diffusion 
difference equation coefficients. 

Species diffusion - input common. 

Number of species - maximum = 6. 

Species names. 

Primary jet - reference species 
mole fractions 

Secondary jet - reference 
species mole fraction. 

Species Schmidt Numbers. 

Not used. 

Not used. 

Species molar heat capacity. 
Coefficients of parabolic fit 
vs. absolute temperature. 

Double precision value of 8 - 
used by PSEQ2 
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Block 
Name 
(Link) 

DQIREM 
(PREJET, 
EMIS) 

EDGE 
(JETMIX) 

ERASE 
(LSK, 
PREJET) 

FILK 
(JETMIX) 

FLOBAL 
(JETMIX) 

Words 

1 

2 

36 

4 

5 

6 

7 

8 

9 

10 

11 

Typical 
Variable 

Name    Type  Dim. 

KINFIL 

YEDGE 

SFEDGE 

CSC 

MAXIT 

SUPB 

PSin 

I 

L 

YDD R 

YDC R 

Pl R 

P2 R 

UCL R 

TOL R 

ITPSTRM L 

1 

1 

1 

1 

1 

1 

1 

1 

Description 

CVG 1 
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Kinetics/Equilibrium T calc. 
scratch file. 

File code for output of SCKP 
initial conditions/Equilibrium 
T calculation iteration history 
to be dumped by call to ERR0R1. 

Coordinate of jet edge. 

Normal coordinate (Y) at jet 
edge. 

Streamfunction (ij;) at jet 
edge. 

Scratch common used by QIREM 
iteration routine. 

Scale parameter for file records. 

Scaling constant for file 
record identification. 

Confined jet - parameters for 
pressure - area iteration. 

Maximum allowable P-A 
iterations. 

T = select supersonic branch 
during P-A iteration. 
F = select subsonic branch. 

Streamfunction at duct outer 
wall. 

Local duct outer wall Y. 

Local center body Y. 

Upstream static pressure. 

Downstream static pressure. 

Local y. or centerbodv u/u.. 

Iteration tolerance - P-A 
iteration. 

T = upstream of intersection of 
mixing jet and duct wall. 
F = downstream of intersection 
of mixing jet and duct wall. 

T = P-A iteration has converged. 



Block 
Name 
(Link) 

GAS CMP 
(PREJET, 
EMIS) 

Typical 
Variable 

Words     Name    Type  Dim. 

1-24 

25-72 

YY 

FUEL 

73-120   ENTH 

121-888  CONC 

889-912  HCINCP 

R 12,2 

2,12, 
2 

2,12, 
2 

16,2, 
12,2, 

12,2 

913-936 U R 12,2 

937- 
1104 

OTHER 168 

GASTMW 
(EMIS) 

1-48 TG R 2,12, 
2 

49-96 MWTG R 2,12, 
2 

97-120 TAU R 12,2 

121-168 CPG R 2,12, 
2 

GHSC 
(PREJET, 
EMIS) 

1-25 GRT R 25 

26-50 HRT R 25 

51-75 SR R 25 

Description 

Detailed properties of hot and 
cold gas parts of each tube 
flow at previous and present 
computation station (see Table 
2  for subscript key). 

Mass fraction hot part of gas 
(subscripts K,L). 

Fuel concentration, lb fuel/ 
lb mix (subscripts J,K,L). 

Absolute enthalpy, Btu/lbm 
(subscripts J,K,L). 

Species concentrations, miles 
I/lb mix (subscripts I,J,K,L). 

"Reactive Incipiency" of 
hydrocarbons in hot part 
(subscripts K,L). 

Velocity, ft/sec (subscripts 
K,L). 
Unused space. 

Communication between mixing/ 
homogenization and kinetics 
routines (see Table 2 for 
subscript key). 

Static temperature, °R 
[TG(J,K,L)]. 

Molecular weight, lbm/lb mole 
[MWTG(J,K,L)]. 

Reaction time for a [TAU 
(K,L)] given streamtube. 

Constant pressure heat 
capacity, Btu/lbm °R 
[CPG(J,K,L)]. 

Thermo properties of pure 
chemical species. 

Dimensionless Gibbs free 
energy G/RT. 

Dimensionless enthalpy H/RT. 

Dimensionless entropy S/R. 
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Block 
Name 
(Link)    Words 

Typical 
Variable 

Name    Type  Dim. 

GHSC (cont'd.) 

76-100 

INDATA 
(PREJET, 
EMIS) 

CPR 

101-125  DCPR 

1-12 XIN 

25 

25 

1 N,HC R 1 

2 HF R 1 

3 WAR R 1 

4 T2 R 1 

5 BETA R 1 

6 T25 R 1 

7 FAR5 R 1 

8 EIN02C R 1 

9 P0 R 1 

10- -20 RCO R 11 

21- -31 RC02 R 11 

32- -42 RHC R 11 

43- -53 RNOX R 11 

54- -64 PT R 11 

65- -75 PS R 11 

76- -86 BLOC R 11 

87- -97 EICOC R 11 

INMOLF 
(LSCK) 

1 

83 

Description 

Dimensionless heat capacity 
Cp/R. 

(dCp/dT)/R. 

Engine cycle parameters and 
nozzle exit survey probe 
measurements. 

Fuel hydrogen/carbon atom 
ratio. 

Absolute enthalpy of fuel, 
Btu/lbm. 

Water/air mass ratio in 
ambient air. 

Fan inlet total temperature, °R. 

Engine by-pass ratio. 

Fan discharge total temperature, 
°R. 

Turbine discharge fuel/air mass 
ratio. 

NOx emission  index of main 
combustor,   lb NC^/lb  fuel. 

Ambient static pressure, psia. 

Point sample measurements of 
CO and CO2, mole fraction of 
sample dried to 32°F saturation. 

Sample measurements of hydro- 
carbon (as CH4) and total 
oxides of nitrogen, mole 
fraction in net sample. 

Probe impact pressure measure- 
ment, psia. 

Local static pressure, psia. 

Local effective by-pass ratio. 

CO emission index of main 
combustor, lb CO/lb fuel. 

Initial mole fractions at the 
beginning of a kinetics step, 
mols i/mole mix. 
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Block 
Name 
(Link) Words 

Typical 
Variable 
Name Type Dim. 

INNAME 
(JETMIX) 

1 NB I 1 

2-6 TAB H 5 

7 ND I 1 

8-11 TAD H 4 

INPl 
(JETMIX) 1 ENTRY1 L 1 

INPJET 
(JETMIX) 

1 DIAJ R 1 

2 MJET R 1 

3 TJET R 1 

4 PTJET R 1 

5 VJET R 1 

6 TUET R 1 

7 PE R 1 

8 VE R 1 

9 ME R 1 

10 TIE R 1 

11 TE R 1 

12 AXI L 1 

13 NJ I 1 

Description 

Column vector names 
input (not used) 

JETMIX 

Number of B-input columns. 

Names of input columns. 

Number of D-input columns. 

Names of D-input columns. 

Entry control block (JTSTEP). 

Set T for first entry into 
JTSTEP. 

Jet input parameters 

Primary jet diameter, inches 
or width. 

Primary jet reference Mach 
number. 

Primary jet reference static 
temperature, °R. 

Primary jet reference stagna- 
tion pressure, psia. 

Primary jet reference velocity, 
fps. 

Primary jet turbulc-cc in- 
tensity (relative to VJET). 

Boundary condition - static 
pressure, psia. 

Boundary condition - external 
velocity, fps. 

Boundary condition - external 
Mach number. 

Boundary condition - turbulence 
intensity 

Boundary condition - static 
temperature, °R. 

T • axisymmetric jet. 
F - plane or 2-D jet. 

Index of nozzle lip mesh point. 
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Block 
Name 
(Link)    Words 

Typical 
Variable 
Name Type Dim. 

INPJET (cont'd.) 

14 NMAX I 1 

15-114 X R 100 

115-214 XPRN L 100 

IOFILE 
(MAIN) 

JET 
(JETMIX) 

215 

216 

217 

218 

219 

220 

221 

1-100 

GAM R 1 

RG R 1 

PR R 1 

PRT R 1 

SC R 1 

TREF R 1 

MUREF R 1 

TAPIN 

B 

101-200 UC 

201-300 TC 

301-400 TIC 

401-500 PTC 

501-600 

601-700 

WJ 

YJ 

R 

R 

R 

R 

R 

R 

100 

100 

100 

100 

100 

100 

100 

Description 

Number of mesh points allowed 
before grid is refined. 

Table of primary X/D values. 

Reference - X Table of print 
stations. 
T = Print corresponding X 
station. 

Not used. 

Gas constant ft lbf/sec2 CR. 

Prandtl number C u/K. 
P 

Turbulent Prandtl number, 
CP w 
Sutherland constant (viscosity 
formulation). 

Reference temperature for 
viscosity calculation. 

Reference viscosity at TREF. 

1/0 file indication. 

T = input file. 

T = output file. 

Properties of jet along axis of 
symmetry or on centerbody. 

Non-dimensional width of mixing 
zone. 

Velocity (u/u.). 

Static temperature (T/T ). 

Turbulence intensity (u1). 

Stagnation pressure ratio 
(PT " PE> 

(PTJet " V 
Relative entrained flow W/W 

Y location of jet edge. 
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Block 
Name 
(Link) 

JET1 
(JETMIX) 

JET2 
(JETMIX) 

JET3 
(JETMIX) 

JETDAT 
(PREJET, 
EMIS) 

Words 

1-100 

1 

2 

Typical 
Variable 
Name    Type  Dim. 

EJET 

FLOWJ 

NXN 

TTO 

TTC 

NV 

STADD 

STATF 

NPTS 

R 

I 

R 

I 

L 

1 

1 

1 

100 

2-13 RAD R 12 

14-25 TS R 12 

26-37 U R 12 

38-49 SPV R 12 

50-61 MWT R 12 

62-73 CP R 12 

Description 

Jet parameters. 

Reference turbulent kinetic 
energy for primary jet, 
Btu/lbm. 

Normalizing jet flow rate at 
initial station. 

Current calculation station 
index. 

Jet stagnation temperature, °R. 

Station stagnation temperature. 

Stagnation temperature ratio on 
jet axis or center body. 
T  - T 
Tg   e 

T„ - T 
To   e 

Control common for added 
stations.  Confined mixing. 

Added station counter. 

T = skip property calculation 
at added station. 

T • do not add to "additional 
station counter" (NV) 

Mean properties of flow at 
nozzle exit survey points.  Also 
info transmitted from MXFLUT to 
HYCARB. 

Number of survey points (eleven 
max.; point NPTS+1 is ambient 
air). 

Radial location, ft. 

Static temperature, °R. 

Velocity, fps. 

Specific volume, ftVlbm. 

Mean molecular weight, lbm/mole. 

Specific heat, Btu/lbm °R. 
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Block 
Name 
(Link)    Words 

JETDAT (cont'd.) 

74-85 

86-97 

JETTWO 
(JETMIX) 

122 

135 

2 

3 

4 

5 

6 

7 

8 

Typical 
Variable 
Name    Type  Dim. 

FUEL 

SPALDG 

98-109   TKE 

110-121  TFR 

TFL 

123-134  TIM1 

TIM2 

136-145  OTHER 

TWO 

DIAO R 

MJETO R 

TJETO R 

VJETO R 

PTJETO R 

TIJETO R 

NJO I 

12 

12 

12 

12 

12 

10 

1 

1 

1 

1 

1 

1 

1 

1 

Description 

Fuel concentration, lb fuel/ 
lb mix 

Heterogeneity parameter, 
(lb fuel/lb mix)2. 

Not used. 

Mass of fuel transported into 
the hot part of a tube from the 
hot parts of all tubes in a 
mixing step. 

Mass of fuel transported into 
the hot part of a tube from the 
cold part of that tube in a 
homogenization step. 

Cumulative residence time of 
all tubes at previous compu- 
tation station. 

Cumulative residence time of a 
tube at present computation 
station. 

Unused space. 

Coannular jet input parameters. 

T = Coannular jet. 
F = Single jet. 

Secondary jet diameter, inches 
or width. 

Secondary jet reference Mach 
number. 

Secondary jet reference static 
temperature, °R. 

Secondary jet reference velocity, 
fps. 

Secondary jet reference stag- 
nation pressure, psia. 

Secondary jet turbulence 
intensity (relative to VJF.T). 

Index of secondary nozzle lip 
mesh point. 
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Block 
Name 
(Link) 

JMIXIC 
(LMXF) 

KEYS 
(GMOD, 
JETMIX, 
LMXF, 
PREJET, 
SPALDG) 

KININS 
(LSCK) 

KOUT 
(EMIS) 

Words 

2199 

1-10 

11-20 

21-30 

31-40 

1 

2 

1-20 

Typical 
Variable 
Name 

KEYA 

KEYB 

RODA 

RODB 

TITLE 

Type  Dim. 

10 

XMWUN R 1 

XMWC R 1 

TCONST L 1 

CONER L 1 

XNOI R 1 

20 

21 UNITI H 1 

22 UNITO H 1 

23 CONC L 1 

Description 

Variables stored on various 
output files but not used in 
the program reading the file. 
Used also as dummy or temporary 
storage during input/output 
operations. 

File record indices. 

File record indices for 
identification. 

I 10 Not used. 

I 10 Not used. 

I 10 Not used. 

Data storage for KINET. 

Unreacted molecular weight of 
fuel-air mixture, lbm/lb mole. 

Fully recombined molecular 
weight of combustion products, 
lbm/lb mole. 

Not used.  Set F. 

Not used.  Set T. 

Initial mole. 

Information used by GCKP 
(see Reference 3). 

Page heading text, same as in 
OPCTRL 

Input units ( = FPS) 

Output units ( = FPS) 

Output composition will be con- 
verted to mole fractions 
( = .TRUE.). 

24 EXCHR L 1 Energy exchange rates rather 
than conversion rates will be 
output ( • .FALSE.). 

25-54 DELH R 30 Heat of reaction. 

55 FPS H 1 "FPS" 

56 SI H 1 "SI" 

57 DBUGO L 1 Print intermediate output 

H8 

( = .FALSE., change via Name- 
list PROB). 

  • - •  
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Block 
Name 
(Link) 

LLTERP 
(JETMIX) 

LTUS 
(LGCK) 

MERGET 
(JETMIX) 

MISC 
(JETMIX) 

MIXER 
(JETMIX) 

Words 

1-20 

2-101 

Typical 
Variable 
Name    Type  Dim. 

LTERP 

LTHM 

LDAT 

MER 

MERSTP 

XMRG 

PM 

MIX 

RDD 

102-201 XD 

202 CF 

203 YR 

MIXPRP 
(JETMIX) 

1-100 MA2 

101-200 VE2 

I   1 

I   1 

L     1 

L 

R 

R 

R 

R 

20 

1 

100 

100 

1 

1 

R     100 

K     100 

89 

Description 

Transition region scale 
selection. 

T = linear variation of turbu- 
lence scale. 
F = Exponential variation of 
turbulence scale. 

File codes used in NASA GCKP 
program (Reference 3). Not 
used in PLUMOD. 

File containing polynomial 
coefficients for species 
thermo properties. 

Scratch file for storing 
input data. 

Coannular jet - Merge 
information. 

Merge indicator - Set to T 
on merge.  Set to 7 after 
processing merge station. 

Merge indicator - Set to T 
on merge. 

X location of jet merge 

Diagnostic print block. 

Diagnostic print indicators. 

Confined jet - input parameters. 

T = confined mixing. 
F = free mixing 

Outer duct radius or Y location, 
inches. 

X station location, inches. 

Not used. 

RD nondimensionalized by DIAJ/2. 

Confined mixing - inviscid 
stream parameters (not used). 

Mach number. 

Velocity, fps. 



Block 
Name 
(Link) Words 

:ont'd.) 

Typical 
Variable 
Name Type Dim. 

MIXPRP (< 

201-300 TE2 R 100 

301-400 TWC R 100 

MOLES 
(JETMIX) 

1- 
1200 

ALJ R 100, 
12 

MOLUP 
(CPLINK) 

1- 
1200 

ALXU R 100, 
12 

1201- 
2400 

DALXU R 100, 
12 

2401- 
2600 

DTKE R 200 

NOXTRA 
(LSCK) 

Description 

OPCTRL 
(PREJET, 
EMIS)    1-20 

21-50 

OPTS 
(LGCK) 

1 

2 

3 

4 

5 

6 

7 

8 

DNOXDT 

TITLE 

PRINT 

H 

R 

20 

30 

VERSI H 1 

TIMEV H 1 

VERSA H 1 

AREAV H 1 

ELIM L 1 

TCON L 1 

RHOCON L 1 

IPRCOD I 1 
90 

Static temperature, °R. 

Wall temperature, °R. 

Species mole fraction storage 
(working). 

Species mole fractions 
i = 1, 2. 

Species mole fraction storage 
(working) TKE working storage. 

Species mole fractions at 
upstream station. 

Normal deviative of species 
mole fractions. 

Normal deviative of turbulent 
kinetic energy. 

Subroutine N0X2B 

Rate of N0X production/consump- 
dNO 

tion  . 
at 

Output control information. 

Six-character Hollerith words 
transmitted to page headings. 

Axial stations (feet) at which 
emissions summation and print- 
out are desired. 

GCKP input options (Reference 
3).  See NAMBLK. 

"TIME", the independent variable. 

"TIME" 

"AREA", the assigned variable. 

"AREA" 

Automatically eliminate from 
error consideration species 
with nonrepresentative errors. 

Hold temperature constant. 

Hold density constant. 

Input type indicator (not used). 
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Block 
Name 
(Link) Words 

1 

Typical 
Variable 
Name Type 

I 

Dim. 

OUTMIX 
(JETMIX) 

NXORIG 1 

PARAM 
(JETMIX) 

1-200 AL R 200 

201-400 BE R 200 

401-600 GM R 200 

601-800 EPS R 200 

801- 
1000 

DL R 200 

1001- 
1200 

VAR R 200 

1201- 
1400 

SMI R 200 

1401 NML I 1 

1402- 
1601 

SM R 200 

1602 NM 

1603 DX 

1604 Bl 

1605 Cll 

1606 Dl 

1607 AN 

1608 BN 

1609 CN 

PARAMl 
(CPLINK) 

I 

R 1 

1 

1 

1 

1 

1 

Description 

Output common block. 

Number of calculation stations. 

Communication common - Co- 
efficient of different 
equations (DFEQ). 

Coefficient a 

Coefficient ß 

Coefficient y 

Coefficient e 

Coefficient 6 

U 
9 
E 
K. 

Dependent variable 

1-200 ETA R 200 

Independent variable (t|j) at 
upstream station. 

Number of mesh points at up- 
stream station. 

Independent variable (iJO at 
downstream (current) station. 

Number of mesh points at down- 
stream station. 

Streamwise step size (AX). 

Boundary condition coefficients 
applied at mesh point 1. 

Boundary condition coefficients 
applied at mesh point NM. 

Communication common - co- 
efficients of difference 
equations (DFEQ) 

Coefficient f)> 
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Block 
Name 

(Link) 

PORIDE 
(EMIS) 

Words 

1-30 

Typical 
Variable 
Name    Type  Dim. 

PSTA     R     30 

PQRE 
(LGCK) 

1-28 PK ? 28 

29-56 QK ? 28 

57-84 RK ? 28 

85-112 E ? 28 

PRIN 
(LGCK) 

1-50 PRINT R 50 

51 NPRNTS I 1 

52 END R 1 

53 EVSTEP 

PROF 
(JETMIX) 

1-200 PS I 

201-400 Y 

401-600 UD 

601-800 THD 

801- 
1000 

ED 

PR0PJ2 
(JETMIX) 

MACHO 

REFLO 

R 200 

R 200 

R 200 

R 200 

R 200 

R 

R 

1 

1 

Description 

Input storage to override print 
stations set in PRELIM overlay. 

Print station over-ride. Values 
will be used in deference to 
those in OPCTRL (jet diameters). 

Internal storage for GCKP 
(reference 3). 

Output control for NASA GCKP 
(reference 3). 

Values of independent variable 
at which output is desired. 

Number of values of PRINT. 

Last value of independent 
variable at which output is 
desired. 

Print after every integration 
step. 

Profiles across jet. 

Stream function (i|i). 

Normal coordinate Y • 2Y/DJ. 

Velocity (U = u/uj). 

Static temperature (0 = T/Tj). 

Turbulent kinetic energy 
(E = e/ej). 

Coannular jet - properties. 

Reference Mach number for scale 
calculation. 

Reference scale for secondary 
jet. 
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Block 
Name 
(Link)    Words 

Typical 
Variable 

Name    Type  Dim. Description 

PR0PJ2 (cont'd.) 

3 

4 

PROPJT 
(JETMIX) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14-213 

214- 
413 

414- 
613 

YI 

YO 

MERGE 

p R 

PRL R 

PRT R 

RGAS R 

SC R 

TREF R 

MUREF R 

MACH R 

XLC R 

REFL R 

C R 

CHI R 

RNORM R 

RHO R 200 

MUL R 200 

KCP R 200 

MUEFF R 200 

Y coordinate - edge of mixing 
zone of primary jet. 

Y coordinate - edge of mixing 
zone of secondary jet. 

T = downstream of merge point. 

Transport and thermodynamic 
properties. 

Static pressure, psia. 

Prandtl number, C u/K. 
P 

Turbulent Prandtl number, 
CP w 
Gas constant RG. 

Sutherland constant, °R. 

Reference temperature for 
viscosity calculation, °R. 

Viscosity at TREF, lbm/ft sec. 

Reference Mach number. 

X location of disappearance 
of jet potential core. 

Reference scale of turbulence. 

Constant for turbulent viscosity 
calculation. 

Constant for turbulent viscosity 
calculation. 

Normalizing Reynold's number of 
turbulence 

Density, lbm/ft . 

Laminar dynamic viscosity (u) 
lbm/ft sec. 

Ratio of thermal conductivity 
to heat capacity, K/C . 

Turbulent + laminar viscosity 
(U + ut). 
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Block 
Name 
(Link) Words 

(cont'd.) 

Typical 
Variable 
Name Type Dim. Description 

PROPJT 

814- 
1013 

XLN R 200 Turbulence scale. 

1014- 
1213 

DK R 200 Dissipation (turbulence) 
coefficient. 

1214- 
1413 

RETURB R 200 Reynold's number of turbulence 
PVeLt 

V 

PROPR 
(LSCK) 

Subroutine KINET - thermodynamic 
quantities (equilibrium) 
(not used). 

1 PR R Pressure. 

2 HHR R Enthalpy. 

3 TR R Temperature. 

4 FCR R Fuel/air ratio. 

5 RHOR R Density. 

6 RR R Gas constant. 

7 WMTR R Molecular weight. 

PSEQ 
(LSCK) 

SCKP - data storage. Com- 
munication common between 
kinetics routines. 

1 FOA R 1 Fuel/air ratio, lbm/lbm. 

2 BETS R 1 Combustion efficienty, (3). 

3 TP R 1 Reaction temperature, °R. 

4-19 X R 16 Constituent mole fractions, 
mols i/mole mix. 

20 DHQDMW R 1 Not used. 

21 TEQ R 1 Equilibrium reaction temper- 
ature, °R. 

22 

23 

BEQ 

XMWT 

R 

R 

1 

1 

Equilibrium combustion efficiencj 

Mixture molecular weight, 
lbm/lb mole. 

24 HNEQ R 1 Not used. 
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Block 
Name 
(Link) 

1 

Words 

Typical 
Variable 
Name TyPe 

R 

Dim. 

PSEQX 
(LSCK) 

HQC 1 

2 HUM R 1 

3 C02AIR R 1 

4 MAIR R 1 

5 FS R 1 

Description 

FUELMW 

Fuel and air communication commoi 

Fuel H/C ratio. 

Air humidity, lbm H-O/lbm dry ail 

Air - C02 concentration, mol 
CC>2/mol air. 

Air molecular weight, lbm/lb mole 

Stoichiometric fuel/air ratio, 
lbm/lbm. 

Fuel molecular weight, lbm/lb mol 
lgm atom of C - basis. 

RATIO 
(JETMIX) 

REAC 
(LGCK) 

1-120 

AMBTO 

LSR 4,30 

121-150 XX ? 30 

151-180 RATE ? 30 

181-210 LKEQ ? 30 

211-240 DLKEQ ? 30 

241-270 MM 1 30 

271 LR ? 1 

RRAT 
(LGCK) 

1-30 A R 30 

31-60 N R 30 

61-90 EACT R 30 

91-120 B ? 30 

121-870 M R 25,30 

871 ALLKL L 1 

T - ambient stagnation temperatur. 
set.  (JETMIX) 

Cheirical reaction information 
used by GCKP (Reference 3). 

Code number of species in- 
volved in each reaction (see 
BLKRDA). 

Internal GCKP variable. 

ii 

M 

II 

ll 

Reaction rate coefficients and 
third-body efficiencies for 
GCKP (Reference 2). 

Coefficients for Arrhenius ex- 
pressions for reaction rates 

Rate • ATN exp (-E/RT). 

Internal GCKP variable. 

Third-body efficiencies. 

All third-body efficiencies 
are 1.0. 
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Block 
Name 
(Link) Words 

1 

Typical 
Variable 
Name Type Dim. 

1 

Description 

RSTART 
(JETMIX) 

MIXPRE 

Calculation restart parameters. 

Not used. 

2 NREG I 1 1 • potential core region. 
2 • transition region. 
3 • similar region. 

3 NRES I 1 Restart (X) station. 

4 RESTRT L 1 T • restart case. 

SCALED 
(JETMIX) 

Turbulence scale from species 
diffusion equation. 

SCALER 
(JETMIX) 

SETNEW 
(JETMIX) 

1 

2 

3 

SCLD 

ALXLIM 

SP 

SV 

SLEN 

LKK 

LCOR 

R 

R 

R 

I 

I 

1 

1 

1 

1 

1 

T • use mole fraction of 
ambient species for determin- 
ation of mixing zone width 
reference dimension. 
F • use velocity profile. 

Limiting value for detection of 
inner edge of mixing zone in 
the "potential core region". 

JETMIX input sealers. 

Pressure. 

Velocity 

Length. 

JETMIX   Jet edge common. 

Mesh index - <3 forces addition 
of mesh point at jet edge. 

Not used. 

SING 
(JETMIX) 

1-43 SSD R 

Dummy JETMIX input common. 

43    Temporary input storage for 
single cell input. 
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Block 
Name 
(Link)    Words 

Typical 
Variable 
Name Type  Dim. Description 

SINT 
(LGCK) 

1 

2 

3 

4 

5 

6 

7 

10 JCV 

11 KOUN 

12 ERRP 

SNMW 
(EMIS) 

1-150 ALSP 

151-225 ALMW 

SPEC 
(LGCK) 

1-60 

61-85 

HMIN R 1 

HINT R 1 

HN R 1 

HNP1 R 1 

HMAX R 1 

NH I 1 

AVH R 1 

EMAX R 1 

ERRN R 1 

JCV 7 1 

KOÜNT ? 1 

ERRP ? 

SNAM 

MW 

H 

R 

2,75 

75 

2,30 

25 

86-110 W ? 25 

111-860 STOIC R 25,30 

861- OMEGA ? 25,30 
1610 

Integration step size controls 
for GCKP (Reference 3), 

Minimum step size, sec. 

Initial step size. 

Last step size. 

Next step size. 

Maximum step size. 

Number of steps since last print. 

Average step size since last 
print. 

Maximum tolerable Integration 
error. 

Estimated error from proposed 
next step size. 

GCKP internal variable, 
ti 

ti 

Chemical species names and 
molecular weights (see BLCK). 

Specie names, 12 characters, 
left-justified. 

Specie molecular weights 
(Mo =  16). 

Miscellaneous checmical reaction 
info used by GCKP (Reference 2). 

Names of chemical species copied 
from block SNMW starting at 
SNAM (1,4).  See also NAMBLK. 

Specie molecular weights, copied 
from block SNMW. 

Internal GCKP variable. 

Stoichiometric coefficients 
for reactions (see BLKST). 

Internal GCKP variable. 
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Block 
Name 
(Link) Words 

Typical 
Variable 
Name Type Dim. 

STA2 
(JETMIX) 

1 MACH2 R 1 

2 TS2 

SS2 

R 

R 

1 

3 V2 R 1 

4 RH02 R 1 

5 DPDX2 R 1 

STCTRL 
(EMIS) 

5 

6 

7 

8 

9 

10 

11 

12-17 

LSTA I 

FINAL L 

CHEMK I 

FIRSTM L 

FIRSTC 

SC 

DXC R 1 

NIST I 1 

P0UT1 R 1 

ALFLIM R 1 

CMIXST R 1 

Description 

Confined jet - iterated con- 
ditions at downstream station. 

Mach number. 

Static temperature, °R. 

Sonic velocity, fps. 

Velocity, fps. 

Density, lbm/ft . 

Pressure gradient, psi/in 
(dP/dx). 

Cop^rol information for mixing/ 
he igen1za;ion and kinetics 
computations. 

Current- 
index. 

.alculation station 

T * calculation has reached a 
/sreamwise print station. 

Chemical kinetics selection 
switch 

1 » GCKP 
2 - SCKP 

Indicator for initial mixing 
step.  Set T on first entry to 
MXFLUT.  F thereafter. 

Not used. 

Not used. 

Not used. 

Number of intermediate mixing/ 
homogenization steps between 
print locations. 

Not used. 

Limiting mixing rate. 

Mixing step size control param- 
eter,  a ,     > a,,    AX * CMIXST*/ a .  > a, . AX 

min   lim 
DUMST Not used. 
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Block 
Name 

(Link) 

SUPER 
(JETMIX) 

Typical 
Variable 

Words     Name    Type  Dim. 

SUPC 

Description 

Superaonic jet - Sonic line bloc 

T • no supersonic points 
Reset to F after station 
processing. 

2 SUPSTP L 1 T • no supersonic points. 

3 XSUP L 1 X station where flow is fully 
subsonic. 

TAG 
(JETMIX) 

1-10 NAME I 10 

JETMIX Identification block 

User name. 

11-20 TITLE R 10 Case title. 

21-30 IDENT I 10 Case identification. 

31-40 ADDRES R 10 User address. 

41-50 IDENT1 I 10 Extra case identification. 

TCOF 
(PREJET, 
EMIS) 

Polynomial coefficients for 
species thermo properties 
(NASA TN D-4097). 

1-350 C.TC R 7,2, 
25 

351 TLOW R 1 

352 TMID R 1 

353 THI R L 

THERM 
(JETMIX) 

1-200 GMC R 200 

201-400 CP R 200 

THRST 
(JETMIX) 

1-100 wv ]00 

Seven coefficients for high and 
low temperature ranges for each 
of up to 25 species. 

High temperature range is from 
TMID to THI C°K). 
Low temperature range is from 
TLOW to TMID (°K). 

Thermodynamic properties (vs Y). 

Heat capacity ratio y  • C /C . 

Heat capacity at constant 
pressure, Btu/lbm °R. 

Integrated momentum (thrust) 
block. 

Integrated momentum (thrust) at 
each station, ft lbm/sec . 
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Block 
Name 
(Link) Words 

1 

Typical 
Variable 
Name Type 

TROUBL 
(MAIN) 

ERR L 

2 ERRMAJ L 

3 INERR L 

4 PRERR L 

UMESH 
(JETMIX) 1 MCHANG L 

2 CK R 

3 DY1 R 

4 NMSH I 

5 CXPC R 

6 CXTP R 

7 NRED I 

XISAVE 
(EMIS) 

1 I I 

2 ISTAR I 

XPRIN 
(JETMIX) 

1 DPRIN L 

YOFXI 
(JETMIX, 
LSCK) 1 IE I 

Dim. Description 

1 

1 

1 

1 

1 

1 

1 

1 

1 

PLUMOD error switches. 

T • program error (normally 
fatal). 

T • fatal program error. 

T • input error. 

T = previous program error 
(not used). 

Mesh or grid common block. 

T • do not redistribute mesh 
when the potential core 
disappears. 

Mesh constant. 

AY (1st - 2nd mesh point) at 
point where potential core 
disappears. 

Number of mesh points in the 
redistributed grid. 

AX step size (potential core 
region). 

AX step size (transition and 
similar region). 

Number of mesh points discarded 
when maximum points (NM) are 
reached. 

Indexing info used by READT2. 

READT profile storage index. 

Number of last set of profile 
data read from JETMIX file. 

Profile print switch. 

T • print JETMIX profiles at 
every step (not recommended). 

YOFX  interpolation common 

Saves interpolation index for 
use on the next entry. 
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Table 2.  Key to Subscripts for Variables In 

Common Blocks/GASCMP/and/GASTMW/. 

Example:  CONC (I, J, K, L) 

I  Species identification in order: 

1 H 0 H2 °2 OH 

6 H20 CO C02 N2 A 

11 NO N H02 N02 NH3 

16 C10H10n 

J  Portion of 2-part heterogeneous gas (1 = hot, 

2 = cold) 

K  NEWNET tube number (Last is ambient air) 

L  Computation station (1 = previous, 2 = present) 
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2.3 Overlay Structure 

To conserve computer memory, the program is run as an overlay job. 
The link structure is depicted in Table 3.  Link names are underlined.  The 
content of each link is described by deck labels, corresponding to the 
sub-program names in Sections 2.1 and 4.0.  System library subroutines are 
not shown.  The vertical heights of the bo es in Table 3 represent words of 
memory, roughly to scale.  The horizontal axis corresponds to different times 
during execution of the program.  The links are shown in the order that they 
exist on the loader input file (Section 3.1), not necessarily in the order 
in which they are executed. 

The subprograms in each link are listed in alphabetical order in Table 3; 
however, it is important that the first decks in links JETMIX, PREJET, SPALDG, 
and EMIS be MAINJ, READIN, SPALD, and MISKINO, respectively. 
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SECTION 3 

OPERATING INSTRUCTIONS 

3.1    Deck Setup 

Due to the large number of subprograms, PLUMOD is not loaded from 
program decks, but rather from a loader input (R*) file created by the 
Object Library Editor and stored on magnetic tape.  The file contains 
job control language cards and relocatable object decks.  A list of the 
control cards is given on the following pages.  The $ OBJECT and $ DKEND 
cards mark the beginning and end of each object deck.  If necessary, the 
file may be modified by use of the Object Library Editor. 
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The job control language required to run PLUMOD from the loader input 
tape is given below: 

A  A 
$ SNUMB 

$ I DENT 

$ USERID 

$ EXECUTE 

$ LIMITS 90, 41K, -4K 

$ TAPE R*, R * D,, 35726 ,, R 

$ 
$ 
$ 

SYSOUT 
MASS 
PRMFL 

P* 
H *, H *R, 60R 
SL, R, R, AEG-LIB/SC-LB 

$ FILE 01, FIR, 10L 

$ FILE 02, F2R, 10L 

$ FILE 03, F3R, 10L 

$ TAPE 04, T4D,,,, CASE-DESCR 

$ TAPDATA 04, $R030 

$ FILE 39, F8R, 1L 

$ FILE 40, F9R, 1L 

$ INCODE 

(Input data) 

I BMF 

$ ENDJOB 

The user must supply information on the $ IDENT and $ USERID cards. 
The R * tape number was current on date of publication, but is subject to 
change.  Users are advised to check with the authors before proceeding. 
The permfile AEG-LIB/SC-LB is the AEG Scientific Library, from which MLPKG 
is drawn.  Files 01, 02, 03, 39 and 40 are internal scratch files.  File 04, 
assigned to output tape, will contain calculated data from tasks PREJET, 
JETMIX, GMOD, and SPALDG, and may be used for input to a subsequent PLUMOD 
run (as file 07) to re-start JETMIX or recompute SPALDG or  EMIS with new 
parameters. 
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3.2 File Storage and Input Data Format 

The PLUMOD system consists of six main calculation programs which are 
designated as follows: 

Program Name 

PREJET 

JETM1X 

GMOD 

SPALDG 

EMIS 

CFILE 

Function 

Problem input and initialization. 

Free mixing calculation for the plume. 

Modification of initial "g" profiles. 

Spalding "g" function calculation for the plume. 

Streamtube mixing. 
Chemical kinetics. 
Emission output. 

Merge or decollate output/input data stored on 
binary files. 

The first five programs are normally run in a sequential fashion with 
output data passed to succeeding programs via binary output files.  The program 
CFILE is used to merge the data produced by PREJET, JETMIX, and SPALDG for 
storage on a single file (usually magnetic tape) or to restore the merged 
data on the original files.  The transfer files utilized in the PLUMOD system 
are: 

File Code 

1 

2 

3 

4 

Data Generated by: 

PREJET 

JETMIX 

SPALDG 

CFILE 

CFILE 

Date Used by: 

JETMIX, GMOD, EMIS 

SPALDG, EMIS 

EMIS 

Output file with merged 
data from files 1, 2, 3 

Input file with merged 
data for restoration of 
files 1, 2, 3 

As indicated above, the programs are normally run in a sequential 
fashion.  The job may be terminated, however, after any program and the data 
saved on file 4 for a subsequent restart by running program CFILE.  Also, 
CFILE may be initially run to restore data for either a restart (JETMIX only) 
or a continuation of the total PLUMOD job from the beginning of any program. 

Card data are input to the PLUMOD system on file code I* (5) and consist 
of both formatted and Namelist data. The first three data cards are used for 
case identification and are read with a 1X.10A6 format by MAINP; viz, 
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V 
(Name - up to 60 alphanumeric characters) 

(Address i - up to 60 alphanumeric characters) 

(Ident. - up to < >0 alphanumeri c characters) 

The problem input to the system follows these cards and consists of a program 
card designating the program name and the existence of an input file and/or 
an output file.  The general format of the program card is as follows: 

(Input file ?) (output file?) 

V 
(Program name) 

(r) (r) 
In all cases, the program card is followed by one (1) or more Namelist sets 
which are read by the calculation programs.  A typical input card deck to 
run the entire PLUMOD system and save an output file is shown below: 

V w    w 
PREJET 
$TSTDAT 

$A 

JETMIX 
$A 

GMOD 
$A 

SPALDG 
$CHANGE 

EMIS 
$A 

$INPUT 

$PR0B 

CFILE 
$A 

F T 
(Namelist data for READIN) $ 

(Namelist data for JETPRF) $ 

T        T 
(Namelist data for JETINP) $ 

T        T 
(Namelist data for GMOD) $ 

T        T 
(Namelist data for SPALD) $ 

T        F 
(Namelist data for MXKINO) $ 

(Namelist data for MFMAIN) $ 

(Namelist data for KINPP, if GCKP is used) $ 

T        T 
(Namelist data for CFILE) $ 

Note that the card input to CFILE may follow any of the individual input sets 
if it desired to only run a portion of the problem and save the cumulative 
output on file 4.  Also, if the problem is to be restarted (JETMIX) or 
continued, the CFILE input must precede the card input to the program(s) 
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to be executed.  Since the PLUMOD system normally requires a large amount 
of processing time and utilizes a large amount of computer resources, no 
provision exists for the execution of multiple cases. 

Detailed descriptions of the variables in the various Namelists are 
given in the table below.  Here, BITS means the Honeywell standard noise 
word (0377 777 777 777).  The "initial value" is the value assigned to the 
variable by the program prior to reading the input.  The "default value" is 
the value given the variable after reading input in the event the initial 
value is not changed.  In cases where internal initialization is not 
provided, recommended values are given where appropriate. For rules con- 
cerning i <put of Namelist data, the reader is referred to the Honeywell 
Fortran IV manual (Reference 8) 
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NAMELIST / TSTDAT / Engine test data read by READIN 

Variable 
Name     Type   Dim. 

PO R      1 

AMBT 

Init. 
Value 

14.696 

TO R 1 518.69 

HUM R 1 .00531 

VO R 1 0.0 

RADJ R 1 1.0 

Default 
Value Description 

Ambient air static 
pressure, psia. 

Ambient air static 
temperature, ° R 

Air specific humidity, 
lb moisture/lb dry air 

Flight speed, ft/sec 

Outer radius of 
exhaust jet, ft 

Equivalent to PO thru 
RADJ 

T2 

AR5 

E1N02C 

BETA 

T25 

CYCLE 

FUEL 

518.69 

0.02 

20.0 

0.0 

518.69 

Ram air total temper- 
ature, ° R 

Turbine exit fuel- 
air ratio, lb fuel/ 
lb dry air 

Main combustor NOX 
emission index, lb 
N02/Klb fuel 

Engine bypass ratio, 
lb fan air/lb core 
air 

Fan discharge temper- 
ature, ° R 

Equivalent to T2 thru 
T25 

2.0 a Hydrogen-carbon atom 
ratio in fuel 

537.0 - Fuel temperature, 
0 R 
Lower heating value BITS Estimated 
of fuel, B 



NAMELIST / TSTDAT / {Continued) 

Variable 
Name     Type   Dim, 

CAROL 

RADII 

PT 

PS 

BLOC 

EICOC 

ALDAT 

TITLE 

SF 

4, 11 

Init. 
Value 

BITS 

Default 
Value 

R 

R 

11 BITS 

11 BITS 

11 BITS 

11 BITS 

11 BITS 

PO 

BETA 

0.0 

R   10, 11 BITS 

H 

R 

20 Blank 

1.0 

PRINT 30 BITS 0.1*RADJ 
10*RADJ 
BITS 

Description 

CAROL gas analyses 
of CO, C02, Hydro- 
carbon, and NOx 

Radial locations of 
probe measurements 

Probe impact pressure 
measurements, psia 

Static pressure at 
probe locations, psia 

Local bypass ratio 
at probe locations 

Main combustor CO 
Emission Index, lb 
CO/klb fuel 

Alternate vector for 
CAROL thru EICOC info. 
If both are given, 
CAROL etc replace 
values in ALDAT. 
Example: PT (n), if 
given, replaces ALDAT 
(6, n). ALDAT (10, 
n) not used. 

Output page heading 
information 

Scale factor for 
CAROL data (leave 
1.0 if analysis given 
in mole fractions, 
set 1E-6 if in parts 
per million, etc') 

Axial stations (feet) 
at which output is 
desired 
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NAMELIST I  k I  JETMIX parameters and controls read by JETPRF 

Variable 
Name 

TIJET 

TIE 

RG 

PR 

PRT 

SC 

TREF 

MUREF 

NM 

Tv^e 

R 

R 

R 

R 

Dim. 

R 

R 

R 

R 

CA R 

CB R 

CC R 

CAA R 

CBA R 

CCA R 

Init. 
Value 

Recomin. 
Value Description 

— 0.02 Initial jet turbu- 
lence intensity 

(Up/up) 

- 0.0 External (ambient) 
turbulence intensity 

- 53.34 Gas constant (ft 
lbf/lbm ° R) 

- 0.72 Laminer Prandtl 
number 

OP 0.70 Turbulent Prandtl 
number 

- 201.6 Sutherland constant, 
0 R 

- 0.0 Reference tempera- 
ture for viscosity, 
° R 

0.0 

95 

6.4303 

8.929E-4 

5.989E-8 

6.4303 

8.929E-4 

5.989E-8 

Reference viscosity, 
lbm/ft sec 

Maximum number of 
JETMIX streamlines 
before mesh redistri- 
bution occurs 

For jet 
dummy 
gases 

For ambient 
air 

•Coefficients for determination of specific heat as a quadratic function of 
2 

local static temperature (° R).   cp • a + bT • cT 
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NAMELIST / A / (JETPRI - Continued) 

Variable Init. Recomm. 
Name Tjrpe 

R 

Dim. 

1 

Value Value 

0.23  ) 

Description 

CT1 Constants in the 
empirical equation 

CT2 R 1 0.38 ) for turbulence 
length scale in the 
potential core 
region 

CT3 R 1 m 0.23  \ 
Constants in the 

CT4 R 1 m 0.05  / empirical equation 
for turbulence 

CT5 R 1 - 0.38  / length scale in the 
transition region 

CT6 R 1 n 1.4   \ 

CT7 R 1 - 0.43  / 

CT8 R 1 _ 0.1875 Constant in the 
empirical equation 
for turbulence 
length scale in the 
fully developed 
region 
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NAMELIST / A / JETMIX parameters and controls read by JETINP 

Variable 
Name 

DIAJ 

MJET 

TJET 

PTJET 

VJET 

TIJET 

PE 

VE 

TIE 

TE 

AXI 

NJ 

MM 

GAM 

Type 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Dim. 

I 

R 

Init. 
Value 

BJTS 

518.688 

BITS 

0. 

14.69594 

0. 

518.688 

95 

Recomm, 
Value 

* 

* 

Description 

Diameter (AXI=T) or 
2* half height of 
primary jet, in 

Primary jet Mach 
number 

Primary jet static 
temperature, ° R 

Primary jet stagnation 
pressure, psia 

Primary jet velocity, 
fps (Uj) 

Primary jet turbulence 
intensity (Referenced 
to YJET) 

Ambient pressure, psia 

External stream 
velocity, fps 

External stream Mach 
number 

External stream turbu- 
lence intensity 
(Referenced to VJET) 

Ambient temperature, 
° R 

T s axisymmetric, F= 
plane (2 - D) 

Number of mesh points 
in primary jet initial 
profile 

Maxumum number of mesh 
points 

Not used 
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NAMELIST / A / (JBTINP - Continued) 

Variable 
Name 2Zpe 

R 

Dim. 

1 

Init. 
Value 

53.34 (air) 

Recomm. 
Value 

* 

Description 

RG Gas constant, ft lbf/ 
lbm ° R 

PR R 1 0.72 (air) * Prandtl number 

PRT R 1 1.0 * Turbulent Prandtl 
number 

X R 100 - ** Dimensionless stream- 
wise coordinate 
(free mixing) X = ^/dj 

XPRN 

SC 

100 

TREF 

MUREF 

R 

R 

SP R 1 

sv R 1 

SLEN R 1 

DPRIN L 1 

PLOT L 1 

NRED I 1 

PM R 10 

CXPC R 1 

BITS 

BITS 

BITS 

.02 

2.0    Profile print indicator 
>,l  = Print, 0 = Do 
not print 

* Sutherland constant 
for viscosity calcu- 
lation, ° R.  If not 
input, air values are 
used. 

* Reference temperature 
for viscosity calcu- 
lation, ° R 

* Reference viscosity, 
lbm/ft sec 

Not used 

Not used 

Not used 

T - print profiles at 
each step 

Not used 

Not used 

Not used 

0.15**    Step size control - 
potential core region. 
Fraction %  of mixing 
zone width 
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NAMELIST / A / (JETINP - Continued) 

Variable 
Name 

CXTP 

Type 

R 

Dim. 

1 

MCHANG L 1 

IDENT H 10 

Y R 200 

UD R 200 

THD R 200 

ED R 200 

TID R 200 

CT1 R 

CT2 R 

CT3 R 

CT4 R 

CT5 R 

CT6 R 

CT7 ft 

CT8 R 

CT9 R 

CTM R 

Init. 
Value 

.02 

Blank 

.23 

Reconun. 
Value 

.015 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

Description 

Step size control - 
transition/similar 
region. Fractional X 
of jet radius or half 
height. 

Not used 

Identification block 

Dimensionless normal 
coordinate Y = y/r. 

Dimensionless velocity 
UD = u/uj 

Dimensionless temper- 
ature, THD = T/Tj 

Dimensionless turbulence 
energy, ED = e/ej 

Turbulence intensity 
(Reference to VJET) 

Turbulence intensity 

(See input to JETPRF) 

Not used 

Coannular mixing, 
turbulence scale pro- 
portionality constant 
for merged region 
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NAMELIST / A / (JETINP - Continued) 

Variable 
Name 

CTS 

CTP 

B 

NB 

TAB 

D 

ND 

TAD 

RESTRT 

CK 

DY1 

NMSH 

MIX 

MAXIT 

CF 

TOL 

SUPB 

RD 

XD 

YCB 

Type   Dim. 

R      1 

R 

Init. 
Value 

.23 

.175 

Recomm. 
Value 

R 500 

I 

R 

R 800 

I 

R 

R 

R 

R 

I 

L 

I 

R 

R 

L 

R 100 

R 100 

R 100 

BITS 

1.06064475 

.001 

'1 

** 

1.0466475 

.002 

Description 

Coannular mixing, 
turbulence scale pro- 
portionality constant 
for secondary jet 

Coannular mixing, 
turbulence scale pro- 
portionality constant 
for primary jet 

Not used 

Not used 

Not used 

Not used 

Not used 

Not used 

X station for restart 
of problem 

Mesh parameters for 
transition, similar region 

f       DYiqCK)1'1-!) 
' l (CK-1)    i- l.NMSH 

Not used 

Not used 

Not used 

Not used 

Not used 

Not used 

Not used 

Not used 
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NAMELIST / A / (JETINP - Continued) 

Variable 
Name     Type   Dim. 

TWO 

DIAO 

MJETO 

TJETO 

VJETO 

PTJETO 

TIJETO 

NJO 

NC 

CNAME 

AU 

ALJO 

ALE 

SCM 

R 

R 

H 

R 

R 

Init. 
Value 

BITS 

518.688 

BITS 

0. 

1 12 

12 12 

12 • 

12 — 

12 m 

12 .7 

Recomm. 
Value Description 

Jet configuration - 
F - single mixing region 
T - coannular mixing 

region 

Diameter (AXI = T) or 
2* half height of 
secondary jet, in. 

Secondary jet Mach 
number 

Secondary jet static 
temperature, " R 

Secondary jet velocity, 
fps 

Secondary jet stagnation 
pressure, psia 

Secondary jet turbulence 
intensity (Relative to 
VJET) 

Mesh index of outermost 
point in secondary jet 

Number of active 
constituents 

Names of active 
constituents 

Primary jet stream 
species mole fractions 

Secondary jet stream 
species mole fractions 

External (boundary) 
species mole fractions 

Effective Schmidt 
number for individual 
species 
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NAMELIST / A / (JETINP - Continued) 

Variable 
Name Type 

R 

Dim 

TCPRF *• 

HCPRF R - 

CPC R (3, 

ALX 

DIFF 

CSC 

NDIGIT 

LTERP 

ALXLIM 

R   (100, 12) 

I 

L 

R 

CDIFF       -      1 

CHI R      1 

SCLD        L      1 

Init. 
Value 

Recomm. 
Value Description 

- - Not used 

m - Not used 

* Coefficients in poly- 
nominal representation 
of species molar heat 
capacities 

1000. 

.586 

.0001 

Species mole fraction 
profiles 

Species diffusion - 
F - no, T - yes 

Scaling constant for 
file storage 

Not used 

Transition region 
scale interpolation 
T - linear 
F - exponential 

Not used 

Diffusion parameter 
(turbulence energy 
equation) 

T - Use ambient gas 
mole fraction to 
determine inner 
edge of mixing zone 

F - Use velocity to 
determine inner edge 
of mixing zone 

Limiting ambient gas 
mole fraction used to 
locate inner edge of 
mixing zone 
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NAMELIST / A / (JETINP - Continued) 

Variable 
Name 

CJKMOD 

Tjrpe 

R 

Dim. 

1 

Init. 
Value 

Recomm. 
Value 

1.0 

Description 

Fraction of jet radius 
used as reference 
length in determining 
mixing scale within 
potential core 

*  Transmitted from JETPRF 

** See Section 3.4 
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NAMELIST / A / Specification« read by CHOP 

Variable 
Name     Type   Dim. 

Init. 
Value 

Default 
Value 

PDUM 

YAIR 

YMIN 

20 

R BITS 

0.30 

0.0 

Description 

If PDUM (1)/ 0., 
modified profile 
parameters are printed 

Mass fraction of 
ambient air regarded 
as "hot" gas 

Minimum mass fraction 
hot gas at any point 
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NAMELIST / ' CHANGE / Parameters and controls read by SPALD 

Variable Init. Recomm. 
Name Tfcpe 

R 

Dim. 

1 

Value Value 

0.2 v 

Description 

ALFA 
I Coefficients in Spald 

CGI R l w 2.7 A ing heterogeneity con 
servation equation 

CG2 R 1 w 0.67 ( (Reference 1, Section 
4.4) 

SIGMAG R 1 m 0.7 1 

THETA R 1 w 0.5 Weighting factor for 

DX 

DXPRN 

XSTOP 

NSZ1 

PRINT 

R 

R 

R 

1000. 

1000. 

finite-difference 
solution 

0.01    Initial axial step 
length, jet diameters 

1.0     Not used 

24.0    Last axial station 
(x/d*) at which 
heterogeneity param- 
eter will be computed 

25      Number of equally 
spaced streamlines at 
initial axial station 

Diagnostic profiles of 
G are printed 
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NAMELIST / A / Control variables read by MXKINO 

Variable 
Name 

PDUM 

CHEMK 

PSTA 

Type   Dim. 

R     20 

Init. 
Value 

0.0 

R 30 

NIST       I 

COREQ       L 

BITS 

Recoran. 
Value Description 

Diagnostic printout 
controls for KINET, 
EQKIN, MFMAIN, READT, 
MXFLUT, SCKP, HYCARB, 
GCKP 

1 means use GCKP; 2 
means use SCKP 

Axial stations (jet 
diameters) at which 
output is desired. 
Overrides values in 
$TSTDAT. 

Not used 

Use current rate 
equation for CO con- 
sumption reaction in 
SCKP 
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NAMELIST / INPUT / Control variables read by MFMAIN 

Variable 
Name Type 

X R 

XL R 

NTUBES I 

DX R 

ALFLIM R 

CMIXST R 

NIST 

Dim. 
Init. 
Value 

0.0 

1.2 

.05 

2.0 

10 

Recomm. 
Value Description 

- Do not use 

- Do not use 

- Do not use 

- Mixing step size, jet 
diameters 

Inoperable 

Factor for automatic 
increase in DX 

Number of mixing steps 
per reaction step 



NAMELIST / PROB / GCKP Control variables used by KINPP (Include only if 
MXKINO $A CHEMK = 1) 

Variable 
Name Type 

R 

Dim 

HMIN 1 

HMAX R 1 

HINT R 1 

EMAX R 1 

ALLM1 

Init. 
Value 

0.5E-7 

0.5E-4 

0.0 

0.0001 

ELIM L 1 F 

CONC L 1 T 

EXCHR L 1 F 

IPRCOD I 1 3 

ITPSZ I 1 5 

XTB R 40 0.0 

ATB R 40 0.0 

NTB I 1 0 

CX3 R 1 0.0 

CX2 R 1 0.0 

CXI R 1 0.0 

CXO R 1 0.0 

LSUBM R 1 0.0 

Recomm. 
Value Description 

1.3E-8  Minimum integration 
step size, sec. 

IE-4    Maximum step size, sec. 

2.6E-8  Initial step size, sec. 

0.01    Maximum projected 
relative error, used 
for internal step 
size adjustment 

F       All third-body 
collision effective- 
nesses are 1.0 

- -    Not used 
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NAMELIST / PROB / (Continued) 

Variable Init. Recomm. 
Name T^e Dim. Value Value 

Not 

Description 

used ETA 

D R 0.0 •i ii II 

vise R 0.0 - ii II 

BETA R 0.0 • it II 

END R 0.0 - M II 

DELP R 0.0 - II II 

PRINT R 50 m - II II 

NPRNTS I 0 - II ti 

APRINT R 50 0.0 - II ii 

EVSTEP L F m II II 

DBUGO L F - II ii 

COMBUS L F - II ii 

SHOCK L F - II ii 

TCON L F - II II 

RHOCON L F * II II 

BRIEF L F - II it 

TIMLMT R 25.0 _ II II 
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NAMELIST / A / File manipulation Input read by CPILE 

Variable 
Name     Type   Dim. 

Init. 
Value 

Default 
Value 

MERGE 

SPLIT 

1 

F 

NF 

Description 

T « Merge files 
(store on file code 

T = Restore files 
(restore files stored 
on file code 7) 

File(s) present 
indicator: 
= 1 PRE JET data 
=2     PRUET & JETMIX 

data 
=3 PREJET, JETMIX, 

SPALDG data 
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3.3  Sample Calculation 

The following input data cards, representing data from a test of a 
J85-5 engine at mid AB power setting (Reference 1), were input to the plume 
model: 
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Using the input data given above, PLUMOD generated the computation 
reports shown below.  For brevity, JETMIX reports at the first and last 
computation stations only are reproduced here.  The SPALDG reports at 
only the initial stations are shown, and some EMIS reports have been omitted. 
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3.4  Helpful Hints 

At values of x/dj specified by variable X in Namelist $A for JETINP, 
JETMIX not only prints its mixing profiles, but also writes profile data 
on a file for tranmission to links SPALDG and EMIS.  Suggested values for 
X are:  0.0, 0.02, 0.05, 0.1, 0.2, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 
4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, 8.0, 9.0, 10.0, 11.0, 12.0, 13.0, 15.0, 
17.0, 19.0, 21.0, 23.0, and 25.0.  Jet diameter (dj) is twice the value 
input for RADJ or AMBT(5) in Namelist $TSTDAT.  Emissions print stations 
need not correspond to JETMIX print stations.  Emissions reactions should 
be frozen by x/dj = 25.0, but several intermediate stations should be printed 
to verify this. 

The recommended value for CXPC in Namelist $A for JETINP is 0.15.  This 
value is chosen as a compromise between computational accuracy and reasonable 
computer time.  Occasionally, a malfunction may result in JETMIX due to 
addition of excessively large streamtubes at the outer boundary, prior to 
reaching the end of the potential core.  If this occurs, try CXPC = 0.015 
and restart JETMIX from the last print station having reasonable streamtube 
size (A^) at the outer boundary. 

To restart JETMIX, delete the input for PREJET (Namelist $TSTDAT and 
$A for JETPRF and the preceding formatted cards), and set the variable RESTRT 
in $A for JETINP equal to the value of X at which restart is to occur. 

The PLUMOD version of GCKP has more ability to recover from computational 
malfunctions than the standard NASA edition; even so, problems may arise.  The 
initial conditions for each kinetics calculation are recorded on scratch file 
40, and should be dumped automatically in the event of a failure in GCKP. 
These data are sufficient to permit running the troublesome calculation on a 
stand-along version of GCKP, if available.  It is usually possible to circum- 
vent the problem by adjustment of the step size controls in Namelist $PR0B. 
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SECTION 4.0 

SOURCE LISTINGS 

Listings of the FORTRAN source decks of the various subprograms follow, 
in alphabetical order by deck label.  To find a deck containing a given 
entry name (SYMDEF), the user may refer to Table 1.  The locations of the 
various decks in the program overlay structure is given in Sections 2.1 and 
2.3 above. 
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C»OJMC        *«• OF "AW FUEL// AD./UST_C2M4_ THERMO COFF.   
SUBROUTINE ADJMC 

 CQM^PH /TNftATA/ K,HFfW»W.T?.WFT>>T?S?FAR5,FIMP?C.PQ» 

REAL 
COMMON /TCnF 
COMMON /9NMW 

RC3(1| >,RC02M D.RHCf ll),RNOX(ll), 
PTf|ll«PS (t IJ.».HLOC_f_LO.» OiOU.U  

_/_TC(7#?f2S)»TLnw,TMTD.T_Hl_ 
/   *LSP(?#75),   »LMW(75) 

CALCULATE Mw OF FUEL 

ADJMCOOL 
A0JMC002 
APJMC0O3 
AOJMC004 
ADJ«C0A5_ 
A0JMC006 
A0JMC007_ 
ADJMCOOS 
ADJMC0Q9 

AlMWflb)* t0.*{l?.01*l.OOB*N) 

ADJUST C2H« THERMO COEFFICIENT 

? HV    r (lH«60ft.0'<*17977.7*NW(11.91a68fN) 
ADO   s fMv?027S.»l5S.)«?B.O5U/l.'>Bs'>6   
Tc(6."i •!(>)* Tcf6,l, 16)tA0D 
TC(6.2.1M« TC(6,2«l&i*ADP  

3 RETURN 
END 

ADjMCotO 
ADJMCOjI, 
ADJMC012 
AOJMCQ!.3_ 
ADJMCot« 
-ADJL^CQl? 
ADJMC01& 
ADjMCot.7_ 
ADJMC01B 
«PJMC0I9 
ADJMCoPO 
JLPJJdC021 . 
ADJMC022 

lüa 
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- 

CALFA2      SOLVF FOR MASS TRANSFER MATRIX ALFA2001 
C 

SUBROUTINE ALFA? fN» 
ALFA2002 
ALFA200J 
ALFA200« 

COMMriN/CMXFLT/W(i2, i?i»WHAJil5#!2}iALFAil2^12J ALFA2005 
COMinN/CM^NET/OUMl(l00)»WFrHM{12J#OUM2(lÖÖ)                           • ALFA200& 

jCOnMON/CMASS   /H_T(l2)»'HTHAT(l?),DUH3(?q) A L.F A 2 0 0_7_ 
ALFA2009 

 DIMENSION   WF(U,) *JLF»?0iL5L 
C ALFAZOIO 
 NAHEl 1ST /BAOALF/ H. A[_F A. WHAT ALFA2QU 
C ALFA2012 
C N IS NUMBER nF FUEL-BEARING TUBES ALFA2013 

~C        W{K,J) IS FL>M OF SHfclES K IN TUBF J *T OLD STATION ALFA2<H« 
_C WHAT(K.I) T3 F|.QW OF SPrCIFS K IN TURF I AT NE* STATION ALFA2015 
C   ALFA(J.I) IS FRACTION OF FLO" IN TUBF .1 AT OLD STATION ALFA2016 

_C TM»T IS TRANSFERRED TO TUBE I AT nEw STATION ALFA2017 
C   WF(J> IS FlJKi FLOW IN TJBE J (CONSTANT BY TUBE DEFINITION) ALFA2018 
C   WFCUM TS CU^DLATIVE FUEL FLOW ALFA201? 
C ALFA?~020 
 IFfN.\T.?)rALL ERROR ALFA2021 

NlsN.l ALFA2022 
 MaNM •.    _ALFA2023_ 

CALL SETM(lrO.O,ALFA»taa) ALFA202* 
5 , ALFA2025 
C   GET FUEL FLOW IN EACH TuHE ALFA2026 
J! ; ALFA2P27 

OO 5 Jsl.N ALFA202B 
WFf J)swF CUM(J»1)-WFCUM<J) A L. F_A ?fi2_5_ 

C ALFA2030 
C        TUBE   t ALFA20JL 
C ALFA2052 
 RFPls WF(?)/tfF(l) ALFAgQH 

ALFAf2,n = f(l.n-WHAT(l»l))/(W(l,l)*RFPt"W(l,2)) ALFA205« 
 IF   (WHATfM.D/WTHATCl^.GF^O.'Oi) »LFA20S5 

'    ALFA(?# j )«(WIMAT("n-rtT(i))"/(VT(2)-RFPl»HTf O) . ALFA 20 36 
 ALF*f2»nsAHTM (ALFA(g> l)>l.'0.1.0/gFPl) ALFA20 37 

IF   UWFA(?»t),L?.0*0)   ALFAt2.nBÖf0 ALFA2038 
 ALFAf I,?) ;>MIN|().Q, RFPl«ALFA(2il)> A I f * 2 0 3~±_ 

ALFAM»n»1.0-ALFA(l#2) ÄLFA2010 
£_ ALFA20ül_ 
C        TUBES   2   THRU   (N-t) ALFA20<»2 
t ALFAPOaJ 

IF(N7E0.2)G3 TO |f ALFA^OflU 
 ML 'JL_J ! tt£L 1 *.U tit oa> 

RFr>l«*F< !•", )/WF(J) ALFA?0Ufr 
. _   RFMl=«F( I-J)/WF(J)   ... _  ALFA?0«7 

ALFAfJ«l.J>ar4(J.J)-riM«Trj*J)»(«l(J.J-t)«RFM|*N(J»Jl)*ALKA(J-1»J)) ALFA20UB 
  »/(RFPl*-»f J4J)-W(J.Jth)     _._  .     ALFA20A9 

IF (KHAT(M.J)/NTMAT(JJ.GE.0.0O ALFA20S0 
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» AUF A C .»• i , .1) = ( WTHATJ .1)"WT(J) «tWT(J.l>»RFMUWT(J))»ALF«f J-1,J) ) 
• 7(WT(J*1)-RFP1**T(J)) 
ATFMP=1.0-ALFA(J,J-1) 
ALfAfJ+1.J^=AMIN1(ALKA(J+1,J),1.0.ATFMP/RFP1) 

 !F (ALFAfJ»l,J).LT.Q.O) AUFA(J»l,jjsp.O 
ALFA(JtJ*ti*ÄHIMi(ATCMP,RFPl*»L>A(J*j,J)> 

10 A Ifj (J »_J X* AMAXKO. 0_, ATJ^p- A j. F Aj J t J fcjjj  

ALFA2051 
ALFA2052 
ALFA20S3 

C 
C_ 
c 

TUBE N 

ALFA20S« 
ALFA2055. 
AUFA205<> 

_ALFA2057_ 
ALFA2058 
_A.LFJU2X)S2_ 

_15_A U FA (^. N )»t.o-AUFA (N jJLLL 

XIJLlN-TJ?-A INMENT  

ALFA2060 
ALFA2061- 
ALFA2062 
AUFA2063, 
ALFA2064 

ALF*fK.Mi*t.O Al.FA2f)hS 
c 
c FINAU. CHECK FOR OUT-DF-BDUNDS AUFAljJ 

ALF42066 
ALFA?0f>7 

c 
ALFMlNr J^,_ 

ALFA2068 
ALFA2069 

ALFHAXS l, 
00 17 rs>,M 

ALFA2070 
ALFA2071 

00   17   J=l.M 
__ALFMTN=   AHT^KAifMjNtALF-AfJ.li)  

IT    ALFWAXs   A«&Xl(AlFMAX«At.FAtJ,l)) 
JEE (J AU FH T N, GF_^0,    )    . A-NJ_»..1A LFMAX.I F.l.'    i    )   Cn   TO   7fl 
WRITF (6.BADAUF) 

KIUU THF MIXING DM THlS STFP 

AUFA2072 
AUFA207J- 
AUFA207« 
AUFA2075. 
AUFA2076 
AUF A2077. 

CAUU SETM(|,o.,AUFA,lq<l) 
00 18 J=t >M 
CAUU «0VF(l,W(t,J),WHAT(l,J),l2»l) 

1 8 _ AUF A^(J_tjlis_U ,  
70 RETURM 

END 

AUFA2078 
AUF-A2Q7-9- 
AUFA2080 
AUFA2081 
AUFA2082 
-AUF-A20a^ 
AUFA2oea 
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CAUTOO AUTOMAT!C ELIMIKJATION. PRO« ERRQR_ CONSIOERAUo_N?_ 
OF SPECIES rtlTH NON-REPRESENTATlV£ ERRORS 

SUBROUTINE AUTO .  

..AUT3O0P.L 
AUT0O002 

c . 
C AUTOMATIC El IMINATION FROM ERROR CONSIDERATIONS Of SPECIES WljH_ 
C    NON-RFPRESENTATIVE ERRORS 
C            

REAL MEDIAN 

DlMENSia* FRR0R(?5ll»EE(25) 

AUTOOOOI 
AIJTOnQf>5_ 
AUTOO006 

_AUTOQ00LI_ 
ADTOO008 
A.UTXQ009 

COMMnN/cONr»/DUMt(33)»LS,LSP3.NEXT 
CQMMnN/pQRF/nuM2(Ba)«E(2fl) 
Ct)MMOM/SKlP/NERL(2S),!l,I2,IT 

AUTonoio 
_AUTOQOLL 
AUTOO012 
AUTOQOIJ 
Aunooii 
AUTflOQl5 

c 
EQUIVALENCE (EE(l),E(a)j AUTOOOlb 

AUTHOOtT 
12 « 0 
M s LS - I? 

AUTOO018 
AUTH0019  , 

c 
IP CM JLF. 3> RETURN AUT00020 

AiiTinnp» • 

K « 0 
00 3 Isj.'LS 

AUT0O022 
AUT0O025 

IF (U ,?Ql   0) GO TO 2 
DO 1 JsJ.I1 

AUTOO02Q 
AUTnno?5 

IF (T .EO. NEGL(J)) Go TO 3 
1 CONTTNllF 

AUT00026 
AIJT!-lflA97- 

2 K = K • I 
 ERRORCKi 8 EEtl) 
3 CONTINUE 

N « M/2 > 1 

AUT0002B 
_JiUTOO029_ 
AUTOO030 

. AUT0O031 
A'JTnnn^2 
AUTJDOSV 

DO 5 NNs|»N 
_XMX_=_ EKRÜßXJMiÜ  
I « NN 

^NI s NN « i  
00 a HSNI.'M 
JUC^'R(T|) ;LP. FHK? r.P to a 

AUT0O034 ' 
AUT00035  
AUT.")rl036 
AÜTOO037  
AUTOO038 
-AUIQQOil  

EMX 2 ERROR(II) 
_1_» JLL 

a   CONTINUE 
ERRDRCI) « ERRORXNNi. 
ERR^R(NN) • EMX 

S fONTTNUF  

AUTOOOöO 
AUTOOOOJ  
AUT300'J2 
AUTOOO<I3_. 
AUTonoao 

-AUXOOOilS  

MEDIAN   e   ERRORCNJ  
CUTOFF   s   1S.*MEDIAN 

DO   8   I-1.L9 

AUT0r>04b 
AUTOQ0«7 
AUT3no«8 
AUT3O0Ü9 
AUTODOSO 

Tsr 

_— 



r 

TF (II .F.Q. 0) CO TO 7  
DO b Jsl.Il 
IF (T .EQ. NEGL(J)) Cr> TO 8 

6 CONTINUE 
_7_IF (F£(I) TLE. CUTOFF) CO TO B 

12 a 12 * 1 
_K a Tl *_l? • 
NFGÜIO a T 

fl CONTINUE  
IT s It • T2 

RETURN 
END 

AUTOO0S1. 
AUT0O052 
Al)TqO053_ 
AUTOO05« 
AUT0O055. 
AüTDOOSt» 
AUTQOOS7 
AUT0M058 
AUTQOnS'L 
AUT3OÖ60 
AUT'J0061 
AUTOn062 
AUTQ()06J_ 

1 
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-BLCK» BLOCK   DATA      (   SP/MW   ) 

DATA 
6HH 
6H02  
6HCO 
6HAR _ 
6 MHO 2 
hHfuEL 

SP/ 
»6H 

#*»H 
»fcH 
•   fcH 

7   118*0./ 

#6H3 
»6H1H 
»6HC02 
• <»HN0 
»6HNÖ2 

>    »  

,_6H 
.6HH2 
,bHn?0 

,6H 
, 6H 
,6H 

(6HN2 

#6M 
_d»JL 
*6H 
,t>H 

.6HNH3 • 6H 

DATA A|MW/ 
1tu0»«    U.000.      2.016,   32^000,    17,006.   18,016, 

?H.010»    44,010«    28.016,    39.904,    JO.nOS»    14.000» 
33.008,   4*>.009,    17.032.      1.000» 

I   S9*o./ 

"150 

_BLCK0001_ 
BLCK0002 

BLCK0009, 
BLCKOOIO 
BLCKOQII 
BLCK0012 
_BLCKQ0.1J. 
HLCK0014 
BLCKOOlS 
BLCK0016 
BLCK0017 
BLCK0018 
BLCK001» 
BLCK0020 
BLCK0021 
BLCK0022 
_BLC*00?3_ 
BLCK0024 

BLOCK DATA BLCK0003 
c 
* SPECIES NAMES AND MOLECULAR WEIGHTS 

BLCK0004 
BLCK0005 

c 
COHHOM / SM«4W / AL3Pt2»75). AL>*(75) 

BLCK0006 
BLCK0007 

c BLCK0008 

163 



•MM mmmmmmmmmmm^m^mmm 

CßLXRDA -BI.KRDA-     BLOCK DATA     f REACTION DATA } BLKROAOI 
C 

BLOCK DATA 
BLKRDA02 
»LKROAOS 

C 
*     REACTION DATA ( LSR - A - N - EACT - M - NEGl ) 

BLKRDA04 
BLKRDAOS 

C 
COMMON / LSLRSV / LS, LR 

HLKRDAOb 
BLKRDA07 

C 
COMMON / RFAC / LSRC.30), DUMREA(lSi) 

BLKROA08 
RLKROArt«» 

c 
C0MHON / RRAT / A(30), NC30), EACT(3nj, BDUM(30), MC25.30), 

BLKRDA10 
nUM4L HLKRDAll 

c 
REAL M." N 

BLKRDA12 
BLKRDA13 

C 
COMMON / SKIP / NECLf?5), It. 12, |T 

BLKR0A14 
RLKRtUlS 

C 
DATA LS,lR/lb,23/ 

BLKR0A16 
RLKRHAl/ 

C 
DATA It,IT/7,7/ 

BLKRDA13 
«LKROAl» 

C 
DATA CNEeLrn.lBt.il/ 

BLKROA20 
RlKBDA?| 

* 1, 2» 
C 

10, 12, 13, 15, 16/ BLKRDA?2 
RIKRPA23 

DATA 

..   1  7« 
( ( LRR(l.J^,Isl,4>,J=l,l<»)/ 
S,      8,      tf 

BLKRDA24 
BLKRDA2S- _ 

2 7, 
3 1. 

4,      8,      ?., 
q.     b.              a, 

RLKROA?fc 
R( K3mp7 

4 0, 
5 1. 

3,      1,       1, 
?,       S.       0, 

RLKf?DA?8 

b     2, 
7  5. 

?,      4,      0, 
X.       b,                  1, 

RLKROA30 
Rl K»C>AM 

8  1, 
•  2f 

4,      5,      2, 

*»      *»»      t. 
BLKRDA32 

J  6, 
K  3, 

2,      5,       S, 
4,       5,       ff 

RLKR0AX4 
RLKRDA35 

L 12, 
M 12, 

11»      »,      2, 
4,      11,       ?, 

RLKR0A36 
RLKRDA37 

N 12, 
n  l. 

5»     U,      1, PLKRDA38 
RLKPDA 39 

P  1, 
Q 5, 

13,      5,      5, 
IV    b,            u. 

RLKRDA40 
BLKR0A41 

R  2» 
S  1, 

13,      5,      4, 
15«. .    3,.  4/_     

RLKRDA42 
BLKRDA43 

C 
DATA f (   \ Mft..flr I»l.«i.,ii,?Of?^/ 

PLKRDA44 
PLKR0A45 

T 11, 
U 14, 
V 14, 

  w 11, 
C 

13,     14,      5, 
If _   11«      5,        .     
2,     U,      4, 
2,     14»      0/         . 

BLKR0A46 
BLKR0A47 
RLKRPA4B 
BLKRDAU9   . . 
HLK8DAS0 
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DAT* »/ 
l.l?060a2F*3,   2.5000oE*12,   1.00000E*t9,    1 .1?0000E*13# 
S,'1MM F»1S.   8,»SQO0 F »IB,    ?,'30000F»|3>   2. n<IO00E»l 0# 
O.00OO0F*13, 8.«00O0F*H,   8.00OO0F»1«. j . t onor>F • t 1» 
6.i4ooooe»o9f a.oooooEtis» i.ooooop»i5» 7,nooooe»ti» 
h.OOOOOE*127 •».OOOOOFM?,   2~30000F»|3, 1.00000E*13, 
7.20000F»IJI» l.90000E*ll£   tiHittÜAll  
7*0> 

OATA     N/ 
2.<»B638S?£ °.» -l.'OOQOf O.'SOOO» OT» -l»?*OQ_t 
b«0;,l.0#l7*07/ 

OATA     E»CT/ 
-?S7a:/i2«». uwnqo.'ftO. p.'. 9?fc00:an. -;>7B0:no. o.. 
S200.00. 
6?50,00. 
7*0j/ 

lbSOO.OO,      )0?00.00»      lAOnO.OO/     a5000.no.      3io.oo, 
o,'j -J5oo.OQj_ I*t*i L*?IL»(Löi. 1465,00,    -i93o.no, 

DATA 

1*» 
1.» 
1.07 
i.'b. 

JL" 

4« 
1. 

11 
1. u 
l: 
1. 

DAT, 
t. 
»J 
1. 
1: 
», 

\% 
1. 
I. 
1. 
I. 

1 

1 
1 
1 

t 

1 

ft 
_4. 

*4- 

It. 
t.. 

I. 

I. 

I. J) 

0.    ? 

•9 

I. 

1.. 

u 
u 
1« 

u 
I* 

I. 

1. 16),J»l,9)/ 
w  

W<   U» 

•-i? u:>. j.<. •:•, 
1 . ^   1 • #    1 . » 

«  1»«  1*1  

U*-U*- 

J 1  Kl -Ui- 

1= 

I 1 

, '. 
I 1 
I 1 

»»  »%• 
*«  U'- 

,•  l%i 
., 1./ 
uj«-LQi.i*)L 

1.. 
..  1. 
1.. 
1.« 
1.. 
+ s     I. I.I 

••1 
1.. 
.. 1 
, IP 

1.1 

Qi       1 • f 
.s, ?.o. 7;?, 

RIKRDA5I 
BLKROA52 
81.KP0A53 
BLKR0AS9 
BLKR0A55 
BLKRDASb 
BLKRf>A57 
BLKROASS 
RLKR0A5?_ 
HLKR0A60 

BLKRDA61 
HLKR0A62 
BlKROAM 
BLKR0A64 
BL«Rf>A6S 
BLKR0A66 
BLKR0A67 
HLKR0A68 
BLKR0A69 
BL«RDA70 
BL*<Rr)A71 
BLKRDA72 
OI.KROA73  
8LKRDA7« 
BLXROA/5 
RLKR0A76 
ULK P 0*_7_7  
HIKR0A78 
BI.KROA79  
PlK*0»PO 

3LKRDA81 
ML*Rr)A82 
« L 5j P*M  
HU«Rn»H!4 
BUKRDA85 
HLKRDAB6 
HIKR0AB7 
9L«R0»89 
«LURO»«1»  
RLKRf'A^O 
«L'<Rr)A9i 
HLXB0A92 
BLKRDA9J 

nLKRp>*<»j  

PLH«n»<»7 
HC<R')«94 

HL<Rr>AO0 
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-7~—' •'  ' • " " "• ••'       -' ' 

, \ M 1 »f L».t_- s 2t'o, i.q,_?.'o, 
t l^tl./t.,^.«1^,1.,,!.,!., 
h 1»> 1 . > .1. r. 1.» 1.» 1«» 1.» t.»  *> 1».» *.»> .t-r. 1 »f 1«» 1«« 1.» t.» 
1  l*)«t»*)l.'la«it|*l*l>.t*«t.«  , 

 7 I•»_i...t„L«.t_JL%» l»» i«. l.» tr* 
„ 8 J., 1.» 1.» I., !., 1., 1., 1./ 
C 
 DATA     ( ( H(I,J),Iql,l6),Js|9, 

I t«rl*>tl«»l*»i»>l>>. 1 • , 1 . , 
9 \ 1 •    1 .'. 1. I?. 1-. «.. I .. t " » 

211, 
1 1 . > 1 . , 1 . < t_. . 1 . » 1 . > 1 ., 1 .» 

2 .;, »;, J^, i.;, \x, i., i^# 

* la« 1 •!-_!-*#_!i* l%i-  In l*j 
2 l,i 1.» J., 1,, 1., 1.. 1., 
1 l.,!.,!.,^.,!^«!.«!..!.. 
2 I., 1.» 1, ! I.» 1 1 %' 1 
2_1.»_1.»TL.» 4at it» t.» I,, t. 
2 0,75, I,« 0.75, !., 1., 6.1, 1,, 2,J, 
JL L.*>«-_!««-1.«*_l»t-laa-ir. 1.'. UZ  

BLKRDAJ11_ 
BURDA02 
BLKRDA03 
DUKROA0Q 
BLKRDA0_5_ 
RLKHDAOb 
HLKRDA.OJL 
BLKROA08 
BLKROA09 

END 

RLKROA10 
BLKRDAH_ 
BLKR0A12 
BLKROAIJ, 
BLKRDAia 
_RLKRfiAU5_ 
BLKkf)A16 
BLKRDA1.L. 

•BLKRDAlB 
BLKRDA1S_ 
BLKROA?0 
HiKPßAyi 
BLKRDA22 
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1 

CBLKST        STniCMlOMeTRIq COEFFICIENTS BI.KST001 
BLOCK  OAT* 

C 
BLKST002 
BLKST003 

C*   STOICHlflMFTRlC COEFFICIENTS FOR REACTIONS BLKST004 
BLK3TOJL5 

COMMON / SPEC / DUMifi 

DATA 
I 1.*. 0. 

t^t STHlCei.J 
0.» 0.» «l.'i . 

•ft.», oM 0.^ 0.. ^0, 

*0 . » ft. » ft , , 0,» 0., 
* «I«.' o.T «.it 
*o.( 0.. 0. 

0>« STOIC(2S,*0>» 0UM?(750) 

.T«l,ih),J»1,<>)/ 
i    . »  • • 
'»» • *»«», -1!*  

i 0.. ft . . 

.Tl«f,.*lf 
q.. q., 

l.y.O.^.O.t 
Q.. Q*6 

BLKSTOOfc 
_BLK8T90_7_ 
BLKST008 
BLKST009 
BLKSTOIO 
BLXSTOLL 
BLKST012 
BLKSTOU_ 
BLKSTOia 
_BLKSIfil5_ 

5 »tM 
»o.» n 

*o.» n 

*o.. 0 
J»_T.L, » 
•0.» 0 

* 0., 

q.» q.. q.» q, 
l.»„0.f ..o.», i.^ 
o., b,, q.» o. 

o., o\, ft., q, 
> »< . , 0.» *»! . . 

q.. q,. . 
Q.# 0.» ,0.» 

-0«'» .q.«». 

.. q.« °.» q.» q, 
JU t^fl«-t-^ü.l-«f 1-» v 
.» q.» q.« q.» q, 

oT, o/ToT. o., o 

r" i»i.. 
q., 

<?n .°i» 

O.V 

BLKSTOlfc 
BLKSTOIX 
BLKST018 

_BLK9T019_ 
BLKST020 
BLK3T0?! 
BLKST022 
BUST0?3_ 
BLKST02« 
BLKST025 
BLKST0?fc 

-B1X3TQ27 
DATA (   (   ST0TC(I»J 

1   O.'i   «t ..   ft.»   0.»   ?.', t 

•ft.»    0..    A.,   ft.«   ft.»    0. 

,;=1»1.6),Jsl0.l8>/ 
U',.Q."t   O.'t  

J   qA#_0A/_»-li_e_rM^»»._2, 
10. 
1   ftu   Ui   0 

ft.», ft.», o.», o.. 

3   0., 4 w, 
n o., 

 1 

S   0., 
J •»' 

t>   0 

0.» I 
«» 

0,, 
T 0.» 
1   P«i 
8   ft., 

,0., 

'ft5' 

<V 
0., 

DATA 
i      «lli 
9   O.i 

•   0.. 
o.» 

0,« JLM .0 

'!.,   0. 
-1.,   ft —   ,   ••••   •— 

q..  q 
o.v.Q.i q 

.  o..  o.« 
|.»   0..   0,»   O.i 

Out 
•   0,,.   O^i o.« 

• ,    1 . , 

•I. 

5   0,^  0.^   8,^ 
, .0.« .0», ,°n 

5.» 

0«, .0. 

« 
•L 

°«t 0,. 

0.» 

o.» 
t^«. ?>•- °»t 

' 1 . ,   0 .,   o t,   01, 
\,,i   l,i   O.i 

• t 
'-V«. JL^L 

o./ 

tTDTC(T,j),T«1,.16),J«l9,?3)/ 
|*J   O.i   ft.,   O.i   On. 

».#  • 1 • #  o.»  0.',  0,, 

BLKST028 
_BLKST.029_ 
BLKST030 
^BUKST031_ 
BLKST032 
ftLKSTa» 
BLKST03« 
BLK3T035 
BLKST036 
BLKST03T 
BLKST038 
„BLKSTOl» 
BUKSToaO 
BLKSTOal 
BLKST0Ö2 
BLK3Toa3 
BLKST0O4 
_"L!<ST0^S_ 
«LKSTO««» 
RLKSTOaT 
RLKST048 
HLKSTOä' 
BLK3T0S0 
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 . •• • • . 11» miPWHI^WMPN«pMni 

*   0. 
2 .1 
1 0, 
2 0. 

i •% 
2 0. 
3 o: 

,.o.#.-i.» o,. -t., Ui.t,«.o,i 
i- n.. 1 lU. 
6•« .t st 0.« 0. 

0.# , 1 T , 0 . #„ 0 . , • I.ft 0%n 0 • ». 
- "!•_»__ß • i—5 • •. 011» 0 «», 0. t_0_»j 
0?» • «,. 0.. 0.. 1.. O.f 0,/ 

END 

BIKST05L 
8LK3T052 

BLK3T050 
_ BLKST055_ 

BLKST056 
__ BL*STo57_ 

BLKST058 

BLKST060 
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r ,_~—_ 

CBLKTH               -BLKTH«             BLOCK   OAT*      (   THFRMO   1 BLKTH001 
C 

BLOCK   DATA                                                                                              / 
BLKTH002 
BLKTM003 

c 
• THERMODVMAMlC   DATA 

BLKTMOOO 
BLKTH005 

c 
e 

BLKTH006 
BLKTM007 

COMMON   /   TtOF   /   TC(7,?,?S),   TLA*»   T"tO,   THt 
COMMOM   /cONO     /   0UMcl(33>,   LB   •   OU*C?(2i 

BLKTMOOO 
BLKTM009 

e 
DATA                    LS/16/ 

BLKTHOIO 
BLKTMoll 

c 
DATA             Ti Ort,   TMID,   THJ/300.0»1000.ft.SoÖoTo/ BLKTH012 

BLKTH013 
e 

DATA               (    (    (    TC(K,KK»I).K*1,7),KK«?.2).1=1.3)/ 
BLKTHOIO 
BLKTH015 

>      0,250000o0E   01,      0.                                 ,      A.                                 , 
•     0,                               ,0.                               .      ft,259M??SF   05Ä 

BLKTH016 
BLKTM017 

•   -0.<l60ll7ft3E   00,      0.?5000000E   01,      0,                               . 
•     0,                               »0.                               ,0. 

BLKTH018 
BLKTM019 

»     0.2598t2?5F   05,   -0.46011762E   00, 
»      0.2502ft59fcF   01,    -0.?75SOM«>E-0fl.   «0-31OPBOTSE-OB^ 

BLKTH020 
BLKTH021 

•      0,OS5»067<»F»11.   -0.03680S1SE-1S,      ft.?97M?fl!F   05,' 
»     O.O^IHOBOE   01.      0t29<l'»«?e7E   0 I.L-J'JJ* 16 3»l665e«02* 

BLKTH022 
BLKTM023 

»     0.?«?»03i6f»05,   -0.1hft?Baj?E-0B,      0.3fi90696aE-12,' 
»     0,?<>fc7f»OB3E   05,      0.2'»fc39<>a9E   01t 

HLKTM020 
BLKTM025 

1      0.3100IVO1F   01,       O.S1119«feaE-03,       ft. SpMa? 1 OF-07 , 
.   -0.3Ö909973F-10.       0^<>9asVlSF-14.       ÄTlttl8lSft9F   0*a 

BLKTH026 
HIKTM0?7 

<   -0,19»>29U?1E   01,      0.<0571<I5IE   01,      O.2h7*5200E-02,' 
»   -O.S8099l6?F-05.      O.SS?10391F-08.   -n.18127739E-11. 

BLKTH028 
BLKTH029 

e 
»      0,30?9o7h«F   02.   -0.??99705fcE   01/ BLKTH030 

RI.KTH0A1 
DATA              (    (    (   TC(K,KK,I)fKst,7),KKsi,2).laa.b)/ 

>      0.36219S^5F   01.      0- 7 3d « 8;»fc<IF-03.   -r> , 1 9hS???6F-0fc .' 
BLKTM032 

*      0,36?OtSS»F_-IO,   -0.?<*9<J56?7E-1«,   -0.'1S710570E   03,' 
»    J>.3bl509fc0f.   01.      0.362559BSE   01.   •0.iB7B?lB«E»G2(e 

BLKTM03« 
H(.KTM0^5 

•     O^OSSqSflaF-OS.   »0.fc7635137E-0B,      f).2l SSS993F»! 1. 
.   -0.?6(J'>7977F    01.       0.a.30S?778F   01. 

BLKTH036 
Rl KTM037 

<      0.?913!?-*0F   01.      0.95aiB2a8E-03,   -n." 19nBa325E-06^ 
>      0.127SO/95F-1Q.      O.P«B039«1F-15.      f,a9967a?lF   Qa, 

BLKTHO«» 
HI KTMft*9 

»     O.Sa?8«7^5t   01,      0.3«3fc5Si8E   01,   -n.1070201«F-02, 
<     0.9<(8tl97s7E-06.      0.208U357'iE-09.   «n.233«<l26SE-12i 

BLKTHOttO 
HLKTH0Ü1 

-  ' 
»      0,<l70ihi»»8F   00.      0.«9B0S<t56E   00, 
•     0.27l«>7h3»F   01.      0.294M371E-02.   -0.a022flS74E.06« 
<      0.10??h682F-09.   -0.«fl«72iaSF-l«.   -ft.28364192E   05, 
»     Q.bö\QS671t   n»f     n.a07ni?;«iF   a\t   -Ä.iio8ua99£«a2," 

BLKTM042 
BLKTH043 
BLKTMO«« 
Ml  KTHBttS 

e 

»     0.4lS2ilBftF-05»   -0.?Q637404E-08,      H.8070210SF-I 2.* 
•   •0.2H738088E   05«   »0.32270006E   00/         -      _..     

DATA             (   (   (   TC(K.KK.I).Kal,7),KK«t,2).Is7.9)/ 

HLKTHOab 
BLKTH0H7 
BLKTMrta» 
HLKTM049 

i 0.29«aoho6F   01»      0.1«8*l390F-02,   •n.5;B996B4F-06.' BL«T*050 

. 
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mm 

»      0,l03fcaS77F-09, -0,fe93S3SS0F-l<l,   -n,13S9S89iiF   05,' RLKTH0S1 
* 0.fc3<j791S6F   01, 
* O.^S9?*5Q«F-0S, 

0.371009?8E   01,   -n.lM9o9fct.F-0?, 
-0.2O^19fc7aF-0R.      n.2 39S^304F-l?.' 

BLKTH052 
HlKTH053 

• -0.1i70ft976F    OS, 
* o.a'Jhopo'tit  01, 
»      0,??7ai3?5F-09, 
i   -0,9H6iS9R2F*00, 
»   -0.(S«>07pfl70E-05, 
»   -Ot<t7?OS7s<J*    05i 

0.?'»5S53SIF   01, 
0. 309817) 9F-0?,    -0.1?3<>?571F-OS',' 

HLKTHOS« 
PL«TH055       ..   _    ... 

  
-0.l5S?59SUF-13,   -n.«77»9fch9F   05» 
0,?«007797F*01f       n . 873S09S7F-A?,> 

BLKTH056 
BL.KTH057.     .   . 

0.?00?l«hlE-0H,      A.<>327a039E-l5, 
0.9fc9SlUS7E    01. 

BLKTH058 
RLKTH059 

c 

»      0,?«9hilQUF   01, 
.       0.99807J9W -10, 
•      O.MMSIU^F    01, 
»      0,?S?4010«>F-05, 
•   -0,i779?603F   02. 

O.tSlS'iH6(SF-02,   -0.57235?7 7E-0fc, 
-0.fc5??3S5SF-l<.,      0.13750<M6F   03,' 

BLKTHOfcO 
B|.KTHOM 

0.3fc7«B?MF   01,   -n.l?0«l500F-0?t 
-P.fc3?t75S9F-09,   -n.??S772S3E-12. 

HUKTH0fc2 
Bt.KTH0fc3 

0.?SS80U?aF   01/ HLKTHOfc« 
Rl_KTM0h5 

f>AT»                (    (    (    TC(K,KK,n,K>l,n,KKsi,2J,Izlo,t2)/, 
»      0.2SO0O0O0F   01,       0.                                   .A.                                   .' 

BUKTHOfcfc 
BUKTH0h7 

»      0. 
•      OtUln(»0006F   0 1 L 

0.                                 '0,                                 , 
0.25000000C   01.      o,                                t 

BLKT«068 
PUKTH0fc9 

»      0. 
•      0,«577»,U7F-0a, 

0.-                                ,      A.                                 , 
0.<l3hhOAOfcE*01. 

RLKTH070 
RI.KTH071 

«      •.li*»0«03C   01. 
»       0.9S91933<>F-10» 

0.133H??RlE-0?,   -n.5?89QJ18F-0fct 

-0.h<*Bü/93?E-l'tj      n,1087?aS0F,   05,, •, 
BLKTH072 
RI.KTH073 

»      0.b7u5P)?6t    01, 

»      0.79M91QOF-OS, 
•      0,l0789St5f   05, 
»      0.2«SO?6H2F    01, 

0.«0«S<»5?1E   01,   -n.3at8j783E-02, 
-0.bU39%ihE-08,      o.t5919076F-ll.' 

BLKT«07<» 
.    RUTH075 _ 

0.?<»97q98HE   01, 
O.lOfcnl'ISHE-03.    -n-7'ifcS^373F-07^ 

PLKTH076 
RLKrHATf 

•      0,ln79>,S?UF-l 0, 
»      0,»« n9 75 « 1 P   01, 

-0.lO?S9M9E-l«J,       0.5bfc37723F   OS» 
0.?S03071'IE   01,   -n,2lB001«lE-0«( 

BLKTH07B 
0(,KTH079 

»      0.S"30S2H7F-07, 
»      0,Shfc2P587F    05, 

-o.sfca75fco?F-io,    n^C'JoaaF-is, 
0,qlfc7S7feO£   1*/ 

BtKTHOBO 
RLKTH081 

c 
OATA              (    t    {   TC( K.KK,n.Ksl,7),KK*«.?).1=13.15)/ 

8LKTH082 
HIKTH083 

»      0.378fch?BnK    01« 
»      0, 1 7l839/,fcF-09, 
»      0,«8|<i7fc1 IF    01, 
»      0,SH7BU?59t-05, 

0.27BB5«0«F-02.   -o.1 Al687o8E-05, 
-0,1 10?IRS?F-13,      n,?7<m?«6F   0«^ 

RUKTH080 
Bl.KTH0«5 

0.35o9a8S0E   01,       n.ll«<»9670F-0?, 
-0.7779S519E-0«.      f),29fc07B83E-l 1, 

RLKTH086 
BLKTH0B7 

»      0,?9^y«076E   0«, 
»      0.<K>?'*0771F    01, 

0.fc8?7h??5E   01, 
0,^5?fcO3 3?F-02.    -ö110fc09a9RF-ns4' 

BLKTH08B 
HLKTH089 

•       0,l9R79?^9F-09, 
»    o.injunm  oi. 

-0.l379938«E-13,      n.3«56S'»99F   Pa» 
0t3«S89?ifcF   0tt      n,20fc470h«F-O?. 

-n.9SSS67?5E-08,       n.3fc|9S8AlF-lt* 
0,n3|l69A3E   01, 
O.M87l?l1E-02,   -n.?l78S13fcf-057 

-0,?Ut./iflB5hE-13.   -A.«'I?«?<M3F.   Oa. 

RLKTH090 
HLKTH091 

• «      0.ft«>',«>hO*.7F-o5, 
•      Ot03fil7SME   0«, 
«      0.?«lhS177F   01, 
»      0.37S99090F-09, 

RLKTH092 
RLKTH093          
BLKTH0">a 
HLKTH095 

c 

•      0,770'J^(4«2E   01.      0.3S91?76«F   01,      0.<«938Afcfc8F-A3.' 
»      0,B3<I«9*;>2F-0S,    -0,«3B333«SE-0B,      0.27299092F-1 1 ,' 
»   •0.a6?|?37'F   0«,      0.?25?09fcfcE   01/ 

DATA                (    (    (    TC(K,KK#1),K«!,7),KK«|,2).I«16,16)/ 

RUKTH096 
B|.KTH097 
BLKTH098 
BL»TH099_. 
RLKTH100 
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tmmmmmmmm^m. 

1   5.'asS?iS2.1.1«»lB0^E-2,-a.3fc,»»I^0F-6j BtJkfHili. 
6   7;b|5S09SF-10#-S.0l2l20OF-14,6,78<»aQa6F3»?.<»9«7959, BIKTH102 
•   l<«?5feB?l.l.nH3iaOE-2>7.9e90006E-6,;.1.62S3679E-S'; BLKTH103 
»   (>.709)2SbF-12,7.6292SH2r:3#|.afe21Sl9Fl/ BLKTHlOfl 
 B UK IH l_PJL 

«W BLKTHlOb 
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 ^.^^mmwjmwß^mnwmmuimußVMtt.wim^mmmmmmmi^mm. 

^ 

•BLOCKt Bl OCK OATÄ FÖ* TURBULENT PARAMETERS 
BLOCK DATA 
»PAL   MUL.MiiEFF.KCP.MUREF.MACH 
COMMON /CPPQP/ eT(to) 
COMMON /CPR3P2/ CTP . CTS • CT* 

c* 
COMMON /PRnPjT/ 

* P     , PRL 
» TREF    Y  MUREP 
* RFFi    » C  
* RH3f200> 
* M|JEFF(200> 

MuL(200) 
XLN(2001 

RRI     t R6AS__ 
MACH    , XLC 
CHI    _j_   RNQRM 

c* 
c» 

, KCP(200> 
j QK<200)__ 

_«_ML 

» R£TJRB<200). 

DATA 
* C/?.*59/  . PR|/.'72/ ,   PRT/i:/  , RfiAB/SS.'ia/ . 
* TRFF/0./  # MÜRFF/0./  . SC/2J*./ 
* CHI/.S38/ , RNORH/llOc/ 

C* 

DATA CT/.2T#.3fl..?3,,3#.3B.l.«,,a3.,l875>.9,0./ 
DATA CTP/.175/ . CTM/.'2V , CTS/.'2V 

END 

BLOCKTOl 
BLOCKT02 
BLOCKT03 
BLOCKTOa 
BLÖCKT05 
BLDCKTO^ 
BLOCKT07 
BLOCKTOB 
BLOCKT09 
BLOCKT10_ 
BLOCKTH 
BLOCKT12 
BLOCKT1J 
BLOCKT10 
BLOCKT1S 
_BLOCK.tlS_ 
BLOCKT17 
BLOCKT1B 
BL0CKT19 
BLOCKT20. 
BL0CKT21 
BL0CKT22 
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eCA80L FJFL-AIR   RATIp  ANP   FHISS10N   INDICES  FROM   CARnl   ANALYSIS 
C OF GAS SAMPLE* 

 SURRflUTTME   CAROL(N,H*R>RHC»RCO»RcOg,PNOX.F>R,'EIHC,rlCO»EINOX) 
REAL   N.I.MOrMT»1WTF,MWT 
 XH(X.r)gfX»(F-C)-Y*(l.C))/((C-A)*(F»n)-(D-A)»(H..B))  
c 
 Asl.O-(Ori-0.*25*N)*RHC  

B«-(>r5ri.5»Ot»(RCD«-RM?(RCDf) 
Cs-(O.O3U!>??«7*wAR/l8.'0lfc) ;  
D«(0.*l*or?5*N)*RHC ~ 

 FsQ.5 0 3HU<r(RCO+3.0*Rn2<RCO)i«tt0  
Fso.Oi«S?2a7 
GSO,?S*N*RHC                 
Hs0.251S50S*N*(RC(HRCn2> 

 Ts-2;SB9iesif-<»*N 

MO»« X_i (G-A.P-A) 
MTrXM(H-B,F»B) 

FARsO.«**wTF/N*(A*MT*B*MD»C) 
GPFS(1.'0*FAR*HAR)/PAR  
M<HT=RPF*FAR/MT 

eiHC=RHC/in.O*MWTF/MWT*GPF 
EIC3gRC3*irOQ6gQ3«MD/MT»ga.Ql/MHT«iGPF 
EIN3x=RNnx*a6.0 08/MwT«GPF 

_C  
RETURN 

CARCH.001 
CAROL002 
CAROLOOJ 
CAROLOOU 

_CAR0L0_05_ 
CAROL006 
CARDL007_ 
CAR0L008 
CAR0L009 
CAROtOtO 

_CAROLOi_l_ 
CAROL012 
CARDL0J3 
CAROLOia 
CAROL015 
CARDL016 
CARQIOIT 
CAROL018 
CAROL019 
CAROL020 
_CAR0L021 
CAROL022 
CA»0L023 
CAR0L02a 
CARQL025. 
CAR0L026 
CARDL027 
CAR3L028 
CARHL029 



'  ii P. 11 i    wmmmmmm 

cc ASMM      CHOOSE STEP FORMUUkt.StT UP^.Ur.MEMTFO MATRIX, INCREMENTS 
SUBROUTINE CASH 

CASMMoOl_ 
CASMM002 
CASMM003 

c 
C 
c 
c 
c 
_c_ 

CHOnSE  (!) INITIAL STFP (RESTART) FORMULA 
 (?) SPHERAL STtrP FORMULA  

SET UP AUGMFNTED MATRIX 

COMPUTE IMCREMEN'.3  

P3UBI E PRECIS 10UL 

REAL fVAR 

_CO»»*Q V/QPTS/VERS T.TIMFV.VFPSA. ARF Atf.FI IM.T^Q g , RHOC 
C3" ^/CONn/DVAR.AREA.MDOl fP,IVAR,Y(?8),LS,LSP5»NEXT 
C3^nM5F«N/F(?B),JL,'HAAi>8)liET»t28fAD.  
C0MMnW«ATx/A(?flf29) 
DIMENSION! OK(?«)J,RK(25_)  
FOUIVAIE^CF (VNl,y(l>) 

CASMMOO« 
CASMMOO5_ 
CASMMOOb 
CASMMOOJ_ 
CASMM008 
CASMMQQ9 
CASMM010 
CASMM0U_ 
CASMM012 
CASM.MQ13_ 
CASMMOlO 
:ASMH6IS 

OATA EPS/O.'OOOl/ 

CASHM016 
CAS1*01L 
CASMMOIB 

CASM.MQL<>_ 
CASMM020 
-C-AS1MQ21 

ENTHY CARI (HN.QK,HNJ,RK) 

INITIAL STFP OR RESTART 

CASMM022 
CASMM023 
CASMM02« 
CASMM025. 
CASMM026 
-C-A-SMJtn?7 

INGEN S t 

NEGSaO 
10 _F L_*. JL, 

F2   s HN1 
F\   S...HN1/2] 
Fa e F3 
GO-TO- 

20 

ENTRY CASG .tHNiQK..HNl,RKJ  
GENERAL STEP ' 
—INGfcftL s   ?.  

JK s o 
NEGS=0  
Fl s HM«HNl/((2.'*HNl • HN)*HN) 
F2 * HNI*(HN1 t HN)/(2.*HN1 • HN) 
F3 = *N1 

SH   *_F?.  

2 LSP1 LSP3 t 1 

D3 U Isl.LSPJ 
00 3 Js|,LsP3 

CASMM02B 
CASMMOJ 
CASMMOlO 
CASMM03L- 
CASMM032 
_CASHH0-S-3_ 
CASMM03a 

—CASMMOJS 
CASMM0S6 
CASMM03/ 
CASMM038 

 CASMMCA4- 
CASMMoaO 
CASMMoai 
CASHMoa2 
CASMMoq3 
CASMMoa« 

_CAS.1M0.ttS_ 
CASMMP<J6 
CASMMO«7 
CASMMOAB 

CASMM049 
CASMMOSO 
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A(T,J) a -F<J*&ETAUXJ) CASMM051 
A (1,1) = I7D0 • A (I, I) CAS1M052 
IF (DABSIAfl,!)) ,CF. EPS) GO TO H CASHHQ53 
IF (JK ,GE. 3) CO TO Q CASHM05« 
JK a JK • l CA3HM055_ 
HN1 = 27*((1? - FPS)/BFTA(I,I)) CAS*M056 
_GO_Tn (10f_?0_)jJNGFN_ __, CAS*M057 

U   AdiLSP«) - Fl*QK(I) • F?*(Fm • ALPHA(I)*F3) CASHM0S8 
CA8MH059 

CALL LE3V fRK) CAs"M060 
00 7_Isl.LsP3 ^ CASMMOM 
IF (YUHRKÜ) .GE. 0.0) GO TO 7 CASMM062 
NEGS S NFGs+J, , CASMM0<>5_ 
IF (NEGS .GT. fl) GO Tt) 7                                          CASMM060 
HN1 = Q.S»HN1 CASHH065 
GtJ TO (10, ?0), INGEN 

7 CONTINUE 
CASMM066 
CASMM067 

VN a Y(l) 
00 5 I=1.LSP3 

CASMM068 
CASMM069 

5 Y(I) a Yfl) • RK(I) 
IVAR a IvAR • HN1 

CASMH070 
CAS**071 
CASMM072 

 IF (VFHSl .EQ. TIMEV) Gfi Tn 6  1^  CASMMQ73 
OVAR a DvAp • 2,*HNl/fVN f VNi) CASMM074 

_ RETURN  >   CASMM07b 
6 OVAR s OVAR • (VN • VN1)/2.*HMI CAS*fl076 

RETURN CASMMQ77 
CASMM078 

END ; CAJ5MM o 79 
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CCFILE MtRGF    OR   SPLU   FILF3 CFlLEOOl 
 SUBROUTINE   IAIN      __ .      . CFILE002 
C CUtEOOS 
 CpWHnw /ri;K / rsg CK.ILUOA- 

CÜMMpN   /cP»JEl/   NPrs#9ADU?).rS(12),UJCl?),SPV(l2), CFILEOOS 
* M«r(l?),CP(l?)»FUEL(l^)#5PAL0OC12)»TKE(li?1»nTHER(3fe)» CFREOOb 
* TITl£(?0).PRTN'T(20).GFX,K.,ilF,wAP,T2.BFTA,r?S,FAR5.EIN02C, CFILE007 

 *   P0#PCU(ll)iRCU2(ll)iRHC(l ll#RNJX(in,PT(U J.PSCU)»         CFILEOOB 

* ULOCC1 l)»OCO( I 1 ),WIC*(2U>,FUJI UB),f;NTH(<*ft),CDNC( 768) • CFILF009 
MC1NCP(2<»1IU1HSK2(1921 CFILEül< 

CJMMOs   /CG.iET   /   CJEK200) CHLEOll 
_£   _    _    -                    ...   ...       - CFILE012 
C CFILF015 

COHHtJN /CJMlXl/ NAME(iO),TITLEl ClO)#rDFNT(10),ADORESC10), .-... CFILEOIM. 
* lOE'-l 1 ( 10), JivOT(9),i)lTS,FRK,GC,r,CJ,F0:)T,r)lAJ,MJET#TJFT, CHLEOtb 
 * PTJtI.VJEI»TJJET,EJt;T«-Bfc<WE,ME#HF«-TEiulXI..MJ*MM,UE< CFJLEO-U»- 

* MlXp«E»X|.C,FLI.i«J,Mr.r<0L,NV,CD\l#CTl,rI?,CT3,CTa,CTS,CT<i, CFILE0l7 
* CT/,CTb,CT9,crp,CTS,cTM,GA.M,RÜ,PR,PRT,SC.TREI-,MUREF,   - CFlUkOia 
* SP,SV,SLfcN,nPRlN',PLHT,C6,MlX,CF,MAXTT,T0L,SUPB, CFI LEO 19 

 * X(lOO)/X?RNllOO).ötloO).UCC100).TCCiOO),TIC(100>, _  CFILE020- 
* PTC(100),WJ(100),VJ(iOö).TTC(JOO),YSi)NIC(lOO),YCB(100J» CFlLfc021 

 *_XDCL0Ql.KuC.lQai^YRllQüJ.».tCa.tlOai,.POHilü.)*riV(.tOOJ^ CFILE022- 
* MA2(loO),Vt'2(lOP),Te2(100),MXTA,l,NCfCNAME(l2),ALJtl2)# CFItCOZl 

 *   ALJQC12),ALE112),SCM ( 12) , CPC (3t>) ,DlFF       -   CFJ.LE024 
C CFILF02S 
  „COMMON   /CJ*I*2/   SUPD»S»P.STP,CDRE»CnRSTP«MER#MtRSTp,NPD,    __ CFILE026 

* P3I(?00),y (?00),jO(2oO),E-nc200), TJDr200),RHn(200), CFRE02/ 
 *...XLW20ö)«LiC.2.0Ql., JOT I2ÖJ11.JCMACH C2ttO).,PJ3TC 200X.J..T.Q (20 04-, CEJLE028_ 

* PTD(?OO)»M:)I.FI (100),«1(lLF2(ino),HaLF?(100),vinLF«(tOO), CFILE029 
 *_ f<OLF'3C100)»MjLF6CJO")»MOLF7(100)<>1üLF«C100)iiMOLF9tlOOL.  CF I LEO 30. 

* 1CKF ln(10o)#MOLFl 1 (loO).^OLFi?(lOO).Tf2oO) CFlLfc'oSl 
C                                                                                                                      .          . CFUE032. 

COMMON   ZCSpALD/   SYC50),RADS(50),GS(5o),JENO CFILK033 
JC CFlLtOiO-. 

COMMON /TKnJKL/ ERR,FRRMAJ,INERR#PRCRR CFlt.E03S 
LOGICAL  -      ERR,ERRUAJ»INERR,PRERR  CFJLE036 
LOGICAL MERGK , SPLll CFILF037 

   NAMELISI /A/ MERGE, SPLIT#NF ,  CFlLfc038 
C CFILE039 
C MEHGE_ = ..T -MERGE. FILES : CF1LE0U0- 
C    SPLIT = T       SPLU OFF FILES CFIU041 
C M  F1LK PRESLNT     . CFILE042 
C = I        PKEjEr CFILE013 
C =2        PREJFT/JETMIX     ..  ___   . _        CFlLE04d 
C s 3        PRE)tT,JFTMlx,SPALOG CFILE0U5 
-C CHtt0«b_ 

CALL FLGERR('i,E«R) CFTLEOU/ 
I MER^K s .FAL-SE. . CF1LF.01Ö 

SPLir s .FALSE. CHLFO<I9 

NF sO CFILKJSO 
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^ 

READ (S,A) 
IF< E*R ) RETURN 
IF( SPLIT j GO TO 500 

5 WRITE (6.7) 
7 F()RMAU1H1,10X,17H** FILE MERGE **/iOX,1OHDATA ON FILE H// 
*   10X.6HPREJET) 

10 WRITE (Ö) NF: 

c _ 
c 
c* 
c 
c* 
c 

CFILFOSl 
CFILt-052. 
CFILE0S5 
_CFlLE0S<i_ 
CFILE05S 
CFILE056 
CFILE057 
CFItEObB 
CFILE059 
XFJLE060- 

SECTION TO MERGE FILES C JOB TERMINATION > 

PREjET **___  

12 READ (1) 

1U 

D1AJ,MJE:,TIJFT,VJEr,PE,TF,TIE,VE,GFX,RG,P«,PRT,SC,TREP, 
MU«EF»D1F ,h'CrCNAMt.ALE#ScM«cPC»NJ*NMfCll»CT2«cTJ,CTa,cT5«_ 
CTb,CT7,Clh,G.)ET,Y,Uf),THD,TID,ED, 
1tlLH,M3i.F2.MnLF3,M'lLr'4.MOLF5,10LFft,'  
Mf)LF7»^0LFH,M0LF9»H0LF 10,M,-)LFI l,M0LFl2, 

ME! S* RAIbJ&iSLlt SPX.HtCL, CF.FUEL-«-SP-ALIiG*Jx£*.aiM££«  
TUl £,P»lNl,N,Hf,WAR,T2,Pf U,T2S,FAR5,EINn2C,P0, 
KC'1,WCJ2/RH.C/RNOX,PT,PS,OLUC#OCO,  
RlCH»HClNCP/FUJL/ENfH»CONC#C)THER2 
,GtX , :  

WRITE    (U) 
. 01AJ , M JEJ_*1LJEILtJUEU»E..IL, IlEtVE^ÜFKiJKUZS* PJtl*5C-.-lßE£^- 

CFILE061 
CFILE062 
CFILE063 
CFIJ.E06« 
CFILE06S 
_CElt EOSb_ 
CFILE06/ 
CFILE068 
CFILE069 
CFILEO/O 
CFILE071 

XELLEX)72_ 

MUW*F,DnF,NC,CNAME»ALF,SCM,CPC,NJ,NM,CU,CT2,CT3,CT<r;CT5, 
CTh.CT/jCTHfGJET/r.Ua^THD.TlD.tD.  
MOLFl»»inLF2.MOLF3»H3Lf «, nriLF5,MOLF6, 
Mt)LF/,iDLFd.MDLf-<'/MDLf10, MOLF11 .M0LF12,... ___ 
NP T S, R AD, T S, U J, SP V,M,jT,CP, FUEL ,SPALOG.TKE, OTHER, 
.IllLE/PHlNlx-NjdF/-W.AR,l2JÜEJA<T25,FARS«.£-LN02C«PiL,  

CFILE073 
CFILE0 7 4. 
CFUE075 
CFILE076 
CFILE077 

XEltE0.7-a_ 

c 
c». 
c 

WCi),RC0?,pHC,RNOX,pT,P3,BLOC,QCO, 
RICH,HCINcP,FUUL.ENTH,cONC#QTMER2- 
,GEX 

IFC   NF.EQ.J_J_G3   TO   loOO  

 JE i M i x._* * :  

20 WRITE   (b,2l)  .               .   .       
21 FJRMAT(10X,6nJETMiX,18X,?HXX) 
23   READ   C2)   KXX1.KREC* \     

*   NAMF,TITLFl,IDENT,ADpRES,IDENTl,TwOnT,3ITS,FRK,Gc,GcJ.. 
FüJTiPIAJ.:ijET.TjET.pTjETiVJET»TIjET,F.jET.PE»VtfME»Tl'.,TE«- 
AXI.NJ,NM,UEr"IXPRF,XLC,F|OWJ,MERGt,NV,CONJ, 
CTl.CT?,CT3,cra,CTb,CT6,CT7,CT»,CT">,CTp,CT3,CTM« 
GAM,HG,PH,PI<1,SC,THEF,MURCF,SP#SV,SIEN,OP»IN,PLOT,C6, 
MIX,CF,MAXIT,fJL,SuPrt» 

CFILE079 
CHLEOBO- 
CHLEOBI 

CFILE0B2- 
CHLt'OBX 

.eriLEoau— 
CFlLtOflS 
CFILE086- 
CFILE0B7 
CFILE0B8 
CHLE089 
CFILE090_ 
CHLfcO^l 
CFILE092 
CFILE093 
CF1LE09« 
CFlLF09b 
CFlLE09b__ 
CFILF09/ 
CFILE093 
CFILEO"»» 
Cf UtlOO 
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* X,XP«H,$, iic, Tc.tTic,PTr,yj.vj,Tic, YSDNJC» 

* VC3,xp,P[)#fK,yCn,PD,rfV,MA2,yE2,TE2.NXTA.l, 
* NC,CNAMF,ALJ,ALJU,ALE,SCM,CPC,DIEF,CSC 
wRITf. («O.KXXl, <BE.Ci    ...    .  _____ _  _  

* NAME,T1TLM, IDEM,ADORES,I_ENT1,TWOnT,BJTS,ERK,Gc,GCJ, 
* Fn.)TfDIAJ,MJET,TJEl,pTjFT,y/JET,TlJET,_JET.PE,V_iM_,TIE,T£. 
* AXl,NJ,NM,Oh ,MIxPRt,Xl.C,HOWJ,*ERGE,NV,cONl, 
* CU,CT2,CT*,CTa,CT_,CT6#CT7,CT-,CT<>.CTp.CTS.CTMi 
* GAi,RG,PK,PKT,SC,TREF,MUREF#SP»SV,Sl EM,DPR IN,PLOT.C6, 
* .MlXiCF.-MAXlI.JJJLf.SUPBi  
* X,xpRN,B,i)C,TC,TIC,PTC,Wj,Yj,TTC,YSnNlC» 
* YCrt,XD,Rn,YH,YCD,PD,.,V,MA2,VE?,Tt2#NXTA,I. 
* NC,CNAME,AL.I,ALJ3, ALE»SCM,CPC,DIFF#CSC 
DU 25 IJsl.KREC     -     
READ    (?)    JPFCKXX.KREG» 

* S,JPD,SJPST?.CUK£,C3kSTP.,MEK,MERS-IP,.JüP_,  
* PSI,Y,UD,T 1D,FD,TI0,RHü,XIS,U»T,T0T,XMACM, 
* PTüT,TTD,PTD,_ _       ___   _         
* M(I_FI ,M1lUFf,,MnLFi,"3LK«,MCILF5,M0LF6,' 
* HOLF7#«QUFa, 10LF9, M3i_FlO,K;jLFll,MOLFl2,J  
WRITE (U)   .JRHC,KXX,KREG, 

__* SuP_j.SjRS._P-»CDRL*CüRSl.P#.M_Ä«-lEB3IB,.»|EIV. 
* PSl,t,U0,TH0,E3,nD,RhO,XLN,U,T,TOT,XMACM, 
* PIOT#.I10#PlO#— 
* MOLF 1,10LF2, 1HLF3, MOLF <», MOLF5, *0LF6f' 
* MOLF7,13LrB,MOLf-9,M_Lri0,MULFll,«0LFUrJ^ 

XKXX      _   FLOAT(KXX)/C5c 
_ *RLIE—{-_* 2ft J    XK.XX  

24 (•URMAT(10X._HJFTMIX,F20,J) 
25 CONTINUE .  

c 
IF(   NF.EQ.?   )   GJ   TO   loOO  

_S PALllG—»J»  

30 DU iS   Ual.KREC .  
READ (3) KXX,SY,RADS,GS,JEND 
«KITE (<4) KXX.SY.RADS,GS,JEND 
X*XX  s FLnAT(KXX)/CSc 
WRITE Cb.iU) XKXX  

Su 
35 

FOH^AT(IOX,_HSPALDG,F?0,3) 
CONTINUE...   
GO TU 10OO 

C 
C* 
c 

SECTION T1 SPLIT FILES ( JOB INITIATION ) 

S00 RFAD (7) NF 
WRITE (..60>)    - 
HE A_ (7) 
_l*J*"_Cfi I UET,vJEI,PE,TE.TlE#VE,GEX,RG,Pf<,PRT».SC.THEF# 

CKILE101 
CFILE102 
CFILE103 
CFILE101  
CHLUOS 
CFILE106  
CHLE107 
CFILEI03 
CFIuElOV 
OlLtUJ)  
Cf ILE-IU 
CFILE112 
CFItElli 
CFlLElia _ 
CFILEU5 
-CFILEU6  
CFILE117 
CFIuHlS - 
CFILE119 
CFILF-I20— 
CFlL-l-i 
-CFJLE122— 
CFILE123 
CFTLE12tt~- 
CHLE125 
CFJLEl?e> 
CFILE127 
-CFI.F-1-28  
CFILE129 
CHLEliO — 
CFILEU1 
CFI _£___— 
CFILE133 

-CFILF-ii«  
CFILH35 
CFILE136- - 
CFILF137 
CFILE138 
CFILE139 
criLtiaa— 
CHLEiai 
CFILK102 
CFTLEIOJ 
CFlLEIfl« 
CFILE1«5 
CFlLElfl6„_ 
cnLEia/ 
CF ILE149 
CFI'.El«» 
CFILE1S0 
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SOa 

MURF 
CTb. 
MOLF 
MOIF 
NPTS 
TITL 

RCJ. 
HJCH 
,GEX 

WWITF 
DIAJ 
*U«E 
CTb, 
HOLF 

NPlS 
nil 
«c:i. 
RICH 
,GEX 

WRITE 
IF(   N 

F»DlFF#NC.CN*Mt.,»LE«SCMtCPC»NJ«NM»CTl,CT2»CTi»CT<i,CT5» 
CT7,CTU,GJc.T,r,UD. THD,TID,ED, . 

',1-iLFH.Mflt.FV,Mrtl F10,M-)LP1i»MnLFl?f ,  
,» AD, TS,UJ,SPV,**T,CP,FÜEL»SPAlr)G,TKE, OTHER» 
E»PRlNT.M.HF.«AH,T?,PFTA,TiS,FA»,i»ElN02r.fP0# 
RC3?,RHc,RNnx,pi,PS,fiL0C,MCo, 
/HCINrP,FUUL»ENTH#C"MC,0THER2 

(1)   
,MJFT,TlJFT»VJtT,PE,Te,TIE#VE.GFX,HG#PR,PRT,SC»TREF, 
F.OIFFf NC.CNAME» Al.E,SCM,CPO NJ»NM»CTl,C*?,CT3,CT4rCT!># 
CT7,CT8,ÜJET,r,i)Qr IHD. IIO.EO, 
!.Mr)LF?.*ini,r:i,M.iL'-i»MnLF5»MnLFfc.   
7«HOt»r8#HnLl?9»,'OLF**»MDLri l.MOLr [?, 
fR*'>«.T3£jj,SP^JL^i<TxcP,£utLJ_S£AU)CfIKt*.aiilEÄ*. 
E,PRlNl,N,MF#"A*fT2,HFTA,T2S,FAR5,FINO2C,P0, 
«C32»RHC,HsnX,pr,PS,HLDC#QCOt  
»HCINcP.FUOl,ENlH,CONC,OTHER2 

C6#fr00) 
F.EQ.i    )   r.Q   TO   1000 

_   ...520   READ   (7)   KXX1,KKF.C, 
MA*1E,T I TLF1,I0£NT, ADORES,! DENT l.TwOnT. 31 TS,FRK,GC,GCJ. 
FQjrrDlAJ.MJET,TJET,plJET, VJET»TIJET.EJET,PE#V£,ME»TIE,TE, 
AXl,»JJ,Ml,üF,MlXPRE»XI.C,Fl OWJ,MERr.E,NV,CONl, 

_C T1. C IZ*_C 13dLTJU CJ_5»£J6«.CI 7., CJAjüia., CJP» CJS.U-M^- 
GAM, ,<G, P«. PRT, SC, TR£F»MURFF,sP'SV,Sl EN,DPRIN,PL0T,C6, 
^IXrCF^MAxI.T/TDL/SUPai , _  
x,xpRN,a,nc»Tc,Tic,PTC,wj,ytr,TTc,YSnNic, 
YCH.xD,RD.tR,rr:0,Pi;,WV,MA2,VEZ.TE2.NXTA,l,  
MC,rNAMF,ALJ,ALJJ,ALE,SCM,CPC#DIFF,c3C 

WHIT E Jün.JtÄXl .AREtx. !  

CFILEISI 
CFILE1S2 
CFILElSl 
CFILE151 
CFJLEJSi 
CFILF156 
CHLElb/ 
CHIE1S8 
CFILElb9 
J:F1LE16IL 
CHLE161 
CFILFl62 
CHLE165 
CFILEV6<« 
CFILE165 

JLLlLt-UitL 
CFILE167 
CFII.E168 
CFILE169 
CHLE170 
CFILE171 
.CflLUZ2_ 
CFlLEl7i 
CFILE174 
CHLFJ/* 
CFIU£l7b 
CHLE177 

NAMF,TITUFl,I0ENT,ADpRES,IDENTl,TwC)r>T,H7TS,ERK,r,C,GCJ, 
FnJT,DJAJ»*JET,TJE1,PTJET,VJE.T»TlJET,EJET.PE,VE»M£,TlE»T£«- 
AXI,NJ,NM,UE#MlXPRE»XtC»FLO'IJ»HERr,E,MV,CÜNl, 
CTl,Cl2.CTi,CT'J.CT'5fCT6.CT7,CTd«CT9,CTP.CTS,CTM,  
GA>1,«r,,PM,PRT,SC,TRFp,MUPEF»SP»SV,SLEN,DPRIN,PL0T,C6» 
MIX,CF,.lA.xlX,T3L«SUP3#.  
x,xPRN,rt,iiC,TC,TIC,PTC,WJ,YJ,TTC,VS0Nrc, 
YCa,X0,RD,YR,YCD,P0,wV,MA?,VE?,TE2,NXTA,l. 
NC,CNAMF,*LJ,ALJa,ALE»SCK,CPC,OTFF,cSC 

03   S?b   IJ=l,KRFC  
READ   (7)   JREC,KXX,KREG, 

SUP(),S'Jp:JTP,C'•F,CU*STp,^tR»>lEHSTP,NP[>, 
PSl,Y,uO,THO,Eü,TIO,RHO,XLN,U,r,TOT,XMACH, 
PTJT,TTD,PTO, 
H(llFl,MlLF2»Mni.F J,MaLFa,MflLF5,10LF6, 
MULF/,M3LFU#MJLF9,»,3i.FlO.MaLFU«M3LFl?,J 

CFILE179 
CFILE180 
CFILE181 
CFILE182 
CHLE18J 

-CF-Il.fc.iHH- 
CKILE18S 
-CFILUSb 
CFI(.Flfl7 
CFILE188 
CFILE189 
CFILE190_ 
CFILE191 
CFILE192 
CFILE191 
CHLE19<* 
CFILE19!) 
CFIi.El9t>_ 
CFILE197 
CHLE19Ü 
CFILF199 
CFILE20Ü 
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1 

S2S 

SSO 

sis 

"MITF   (21    iwt-C.<xx,KPrG# 
i   SUP')« SJPSTP,C'1HF ,C'J*STP,MFI<, >4ERSTP,NPO, 
'   »Sl,Y»JD,T'H>,ED, rlD»»HO,Xt Mi J,T,T3T»XHACM. 
i   PT-)T,TT3»i'Tn,  
t   M0LF1,1-)LF2,<I0LF J» "OL* "»HOLFS^OtFö, 
'   M(>LF7.,OlFa,'OLFY,'«JLf"lQ,f«üLFU#,13LFl2.J 

•.SUE   (0,60») 

1F,(,MF.^Q>2 i GQ Ig moo  

00   SJ5   U=ifKf»FC 
«EA'J   (7)   KXX,SY,RAD3#-;3,JEN0 
»AtlC   (i)   KXX,3*.RAD3,GS»JEND 
CJNF tSUE 
«mit  Xi.602)  

600 F[I»«ÄT(!0X,2^H«»PHE.'ET   FILF   »ES I OPED. 1 Ox , 1 2'iF ILE   CHDF      1/) 
601 FJiv^AT(lOX,r»art*«JEl«Ix   Fluf   PE5T[]«ED.l0x,l?-<FIi.E   CnOF      2/) 
602 F3PMAT(10X,,V-I««SPAL:J,-,   FIlF    Pf S 1 ORFD . 1 Ox, 1 ?iF ILE   CflDE      3/} 
60S   FU-<MAT(1H1.1üX/£öH«»FIUE   r-ES T JK A UüN*«//) 

1000   RETÜMN 
 LNJ) „  

CHLF?01 
CF IL.K202 
CHL^OJ 

CHLE20<4. 

O iLE^Oa 
CFlLt20!> 
CFILF20/ 
CFII.E208 
CF IU209 
criLt210- 
CFIlfcZtl 
CFlLt?i2 
CF!Lt21J 
CFUE2ia 
CFILt2l5 
CFILC2J6- 
CFILF217 
CFILE218 
CHLf21? 
CFJLE220 
CFILF221 

-CKILC222- 

1H0 



mmm 

• CCOCOZB      FINITE RATE CO'C02 CHEMISTRY 
SUHMO'JTISE C0C02B< P»oTlMf ) 

COC02B01 
C0C02B02 

COMMON /PSf3  / F0A,BET8,TP,X(1<>>,DMODMW,TEQ,BEQ,XMWT,HNEQ 
EQUIVALENCE     (Xl,X(l)),(X2,X(2)),<x3,X(3)),(X<l,xU)), 

CUC02B03 
COC02B0«! 
COCO2B0S 
COCQ2B06 

• (X5,X(b)),(x6,X(6)),fx7(X(7)),(X8,x(ft>), 
• (X9,X(O)),(xl0,X(l0)},(XU,X(U)> 
COMMON /CHSC  /  F(2S),HH(2S),SR(2!>).CPZ(25)»DCPR(2S) 
COMMON /CPPINT/ P0UM(20) 

COC02807 
COCQ2B06 

COMMON /COREQN/ COREO 
LOGICAL      COREO 

CDC02809 
COC02B}0 

COMMON /COLIMT/ XCOLlM 
COMMON /PSF0X/ M0C»HUM#C02A1R,MAIR,FS,PUFLMK 

C0C02B11 
C0C02R12 

REAL                   MAIR 
REAL       MO 

C0C02B13 
C0C02Bm 

DATA C2/. 01603286/, Al 0'EI07b.6E*M,l 030./, TIME/0./ 
C 

C0C02B15 
C0CO2B16 

C       REACTION     CO*DH s C02*H 
C 

CUC02B17 
C0C02B18 

TK    > TP/1.8 
| EQ10  a EXp(F(7)*F(5)-F(B)*r(|)) 

C0CQ2B19 
COC02B20 

IF( CÜHEQ j GO TO 2 
K10   s Alo»EXP(-ElO/(1.9859b*TK>) 

C0C02B21 
COC02822 

GO TO 3 
2 IF{ TP.LT.22S0. ) GO TO 21 

CUC02B23 
C0C02B2« 

Kl0sit3E*l2*EXP(-i<12B,629857/(lt9859fc»TK>> 
GO TO 3 

C0C02B2S 
C0C02B26 

21 XNUM  » 1.3«263507«>E*ll*EXP(»70a,02«fl6/(l,985,»6*TK»> 
XDEN  a l,-78tS2437B9*EXP(-!*l

s2i289 /< 1 ,9flS96»TK.)l_ 
C0C02B27 
COC02B28 

K10   a XNUM/XDEN 
3 XCOI  » X7 

C0C02B29 
COCO2H30 

IF(X1,EQ.0.0 .AND, X5.EQ.O.O)GO TO 20 
RHUM  = l<ta,«P»C2/(l5«*.32*TP> 

C0C02B31 
COCD2B32 

TIMEK -   DTTME 
TIME  « TlME*TIMEK 

COC02B33 
C0C02B3«» 

TERM1 » {Xl*2,*X3tX5*2,»X6)/H0C 
A     = -KHJM*K10*(X5*X1/E0101_ 

C0C02B35 
C0C02B36 

B     B RHnM«K10*Xl/EQlO*TERMl 
BOA   = B/A 

C0C02B3T 
C0C02B3B 

10 X7           s   (XCOI»BQA)*EXp(A*TIMEK)*BQA 
IF( X7.LF.XCOLIM ) X7«XC0LIM 

C0C02B39 
CUC02B10 

DXCJ  s XCOI-X7 
Xfl   s xe*oxco 

C0C02B41 
C0Cn2H«2 

20 RETURN 
END 

C0C32B13 
C0CD2B<i4 

1H1 



CCOEF 
C 

F EVAIUATFS   COEFFICIENTS   F&*   -c- JQUATION 

SURROUTINE   COEFF(K) 

C3H1DM /CENOS/ JSTART.JEND 
CIM^HN   /CPnni I/   G(S0, i), A(_PHA<Ir l).'BFTA(50.,n.GAMM.<50, l)? 

1      OEl TA(SO.l) 
COMMON /rJFTnr/ GCJ,DTAJ.VJET,FJET."N*TA~ "  
C'JM*n>j /rCOMST/ CDNSTl #cnNST2.CO*ST3,'cO»J3TO 

i    FAP(s<n 
c 

HO 
c«    c 

03   ?O0   JsJoTART.JENO 
ALCUUAT1DV   OF   TURBULENT   VISCOSITY   55   I'BM/FT.SPC 

Z»uT = CflNST) »PEN(J)*TLS(J)*S!3RT(TKE(J>) 
 \f CJ. GTvrv-rr:rTrT-T?o  
r*  SYMMETRY FORTES 0FQD3Y TO BF ZERO ON AXIS 

DFQOSVsO*                             " 
GO Tn uo 

120 JPia.I»! ;—  
JNlsJPf 

Tr 

»30 
c* c 

too 
200 

T OUT^R 
IF (J. 
DFOOSY 
CONTTN 

At C"L»T 
REIAfJ 

~G A MM CJ 
IF (VE 
DFLTA( 
GO TO 
DELTAC 
C^NTIN 

~PETUR~N" 
END 

F3. 
= (F 
UE 
E   C 
»K) 
7TT 
LCI 
J7K 
200 
JtK 
UE 

SF- OF JFT. USE nNK-STBED DEftlVATIVE 
JF^D) JPleJ 
ARfjpi)-FARrjHhi/(sy(jpn«syf jMiir 

OFFFTCIFVTS   OF  THF   -R-   FQIIAMON  
= r:iNST4*7MUT*t>FN(.n*VFLtji*RAD(j)*RAD(ji 
*CTWST7*7^HTTrrFNTJ)TfVnT( JJ *RAD (J) *R Ad I jriflFWSTSn 
).LT,(1.E-10))   GO   TO   1U0 
)=-C3NST3*ZHUT/-fDEsnWVF170T*Tl.3TjWTLS(jyV 

)=o:o 

COFFFOOl 
COEFF002 
COEFF003 
COEFFTÖTT 
COEFF005 
COFfFOOJ»" 
COEFF007 
COEFFOOlJ 
COEFF009 

—COEFFOTIT 
COEFF011 
COFFF012 
COEFFOU 
COEFFOta 
COFFF015 

—COFFFOTT 
C0EFF017 
COFFF01B 
COFFF01"» 
C3EFF020 
C0FFF021 

—C0FFFÖ?2~ 
COEFF023 
COEFF02a 
C0EFF025 
COEFF026 
C0FFF02'.' 

—C0FFFT2^~ 
COEFF029 

"COfFFOlO" 
COFFF031 
COEFF032" 

_COFFF033 
COEFFfi3TT 
COEFF03S 

1«2 
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»CTABPR        »LUCK DATA r^B TABPRT 
 BLOCK OAT*             \ 

C3M1UN /CTABPR/ IlTAB 
 DATA UTAÜ/1/  

END 

•CTABPR' CTA5PR01 
CTABPK02 
CTA3PR0J 
.CTABPKQ«.. 
CTABPR05 

!Mt 



— 

CCUBS3      COFFFICIENTS FOR_£UBIC_SPLINF_T_NTERPOL.AT IQN »NO DIFFJN CUBSSOOt 
SUBROUTINE CUBS (X,Y,N>                                            CUBSS002 

C , , CUBSSOnJ 
DIMENSION x(N).rrN) 
DIMENSION A(U0)fRCao)AC(40)  
DIMENSION S(«<n,T(«0)»U(40) 

iN/*FU^/Cl.C^CY7c«»ITpT77PLMTEf47DI»M»VTSC#Byf*~ 

EUUIVALENCF   (A(l)fU(l)),(B(l).T(t))»rc(l)»S(D) 

A2)*X   •   »5).X   •   A4 
f3>AJ«X   •   2.*A2J*X_*.^*  

0?F(X)    =   6.*A1*X   •   2.*A2 

F(X)    =    ((A1,»X 
OFfXl    = 

r,(A)  s  i./fi.  - A**ETA) 

Q6(B1   s   FTA/ELM*TFRH**(ET.A-1^)*B*BI ,  
02r,(C»O.E)   «   C*(FTA   -   1.   •   2.*ETA*TERH**ETA»0)/E 

CUBSS004 
CUBSS0OS_ 
CUBSSOO& 
CUBSS0O7_ 
CUBSS008 
CUBSSOO1? 
CUrtSSOiO 
CUB?S01L- 
CUBSS012 
CUBSS013 
cuBSSoia 

JLUflSS£LL5_ 
CUBSS016 

        CUBSS017. 
CUBSSOIB 
CUBSS01<>_ 

FRO« INPUT TABLE COMPUTE COEFFICIENTS FOR CUBIC SPLTNE INTERPOLATI3CURSS020 
_ANr)_OTF£EREN_TJ ATION C U BSSQ21 

CtlNl   =   ,13-*3333J CUBSS022 
C^2   s   ,lt>t,bttbt}l __1^  CUBSS023 
nxi   s   X(2)   -   X(l) CURSS02« 
DYI   =   V(2)   -   Y(l)  _ CU«SS0?5 
PI   s   Dyl/DXl CUBSS026 
S(l>   =   CONMPXl CUftS80?7 
T(i) 3 cnN?*oxi 

_U HI   *   JI   -   (((Yf3)-Yfl))/(X(1)' 
NM   s   N-i 
DO   2   I«2«1H  
OXIM   a   DXl 
DYI"   »   QYI  

Xd)n • op/?: 

DIM   s   DI 
DXI • ntt»n » xfti  
Dyl   *   Y(I*1)    -   V<1) 
DI   s   DYI/DX.I  
S(I)   a   C0N1*(DXIM   •   DXI) 

J(U_=_£ONa*(>JLL 
UtI)   * 
S(N)   a 
urn = 

CUBSSOeB 
CURSS0_i>9 
CURSS030 
CUBSS031 
CliBSS032 
CUBSS033 

DI   -   plM 
CTJ1*D"I _      , 
(DI    •   (DYI»DYl-4)/(Dxl*DXlM))/?. 01 

DO   3 
_IL « 
T(l) 
Vftl 
If I»i 1 
UU»1 ) 

1*1.NM 

uii_ _ 
• fdi/iti) 
s   J fI> / S(I) 

J Brl*l1 TT«T(t) 
TT«J(I) 

U(N)   a   jrN>/S(N> 

CURSS03<t 
CUHSS03S_ 
CU«SS03<> 
CUBSS037 
CJBSS03S 
CMSSoJJL 
CÜBSS040 
CUBSSOOl 
CUBSS0U2 
CilRSSnaS 
CUHSSOa« 
f IJHSSOUS 

CuMSM» 
r H'^II» 
c j*mo<»* 
r i*^««* 

IM 



1 

A(N) 
po a 
I    s   N-J 
Ad) 8 uai - riiiMiinJ 

_CUBSSQSi_ 
CUBSS0S2 

DO  5 
6x1 
DVT 

lel.NM 
X(I*1 ) 

s   Y(T»1) 
xoT 
Yd) 

B(l)   =   DY1/0X1 
cm_= Yfi»n : 
RETURN 

• raN2*(A(iti)-4(i))*oxT 
C0M2»A(I»n *0XT*D XT_-_Blli*liJ±1L 

ENTRY CTNP (XI.YI,0Y»02Y) 
GO TO (6h.t0.11.M.l3i.TTPS7 

CUBS30SÜ 
CU8S3055. 
CUB33056 
CUBSSQ57 
CUBSS0S8 
xuassaii. 
CUBSS060 
C'J*SSo61 
CUBSS062 
CUBSS063_ 
CUBSSObt 
JLUB3SJ16_5_ 

__COMPUTE Y. OY/DX. D2Y/nX2 FRnM CUBTf! <{PI TNF CHf; FFTCTENT3 
66 DO 6 1=1.NM 
 J£_ L*1LL-«J E.' Ja .'AND.. XT   .YF.  xn*iii  fin rn y  

6   nNTfNUE 
 WR.HE   t&.lnP)   XI.X(l).XtN)  
J00 FORMAT (7H0(CINP),5X»5HXI«,F15.5,17H 

CUBSS066 
-CUBSS067- 
CURS3068 
-CUBS3069. 
CUR3S070 

-cuassflzi- 

DXI  s  X(Itil_-  X(ti  
Al   =   (A(Iti)-A(I))/DXl/6.' 
ATx g >m«mi»n  

IS   OUT   OF   RANGE/10X»5HX(l)s»CUBS3072 
  CUBSSO 

CUBSS074 
 —CUBSSO 75 

CJBS3076 
 CJJB530ZZ 

AXI    s   A(T+1)*X(I) 
_A2_JL_LA_LX _-__AXl WDXT/?.  
AlX   s   AIX*X(!»1) 
AXI    s   AXl*JdlJ  
A5   s   (AXT   -   AIX)/DXI/;>.   •   B(l) 
AlX   S   AlX«XtI*l)  
AXI    s   AXt*X(I) 

JJL-i   (AI X,_-_AX11VJLX I/6. £L(_LL 

YL =   F£X1)  
DY   «   DF(XI) 
D2Y A.fl2FCXI) 
RETURN 

COMPUTE Y, 
19 Al s Cl 

A2 > C2 

DY/DX, D2Y/^X? FRO" INPUT POLYNOMIAL 

AQ c« 

»T « 'MT) 
DY • 3r<«li 

CUBSS07B 
_CUBSS079_ 
CUBS30B0 

_CUB3308l_ 
CUBS30R2 

-CUaSSOBi- 
CUR3S0B4 

-CU9330B5. 
CU8SS0B6 
CUBSS0B7 
CURSSnflfl 

-XUH3S0Ö9. 
CU«SS090 
CLHSS091 
cu«sso92 
CÜRSS093 
C J«^30"»i4 
CU »SSS^i 
r j *r. s n <> •> 
C UN . .*. " '» I 
r ja- 



'"•' '' •  -T~ • 

WETURN 

11 

CQVPUTF Y. f)Y/t>X, PgY/^Xg FR.1M WEill   «PFflAI FUNCTTON 
EXcEPTT3NA| CASE AT XsO 
IF   (XI   ,paj   0,1   60  TO  >2  
TERM   s   XT/FLM 
VI_  *_G(TFRM>  
DY   «   DG(Yll 
0?Y   -   02r,(nY.YI»XI)  
RETUHN 

12   YI   •   1. 

FIT   A   CUBIC   THROUGH   THf   POINTS   t0.,Yll,(.05»Y2»),(.05,Y?••),    A*D 
t.'lO»Y3")    TN   ORSFR   TO   FIND   YI '    AND   Yt»>  

TERM   =   ,05/ELM 
_ Y?   s   GiTFRM) J  

Y2P   =   DGfV?) 
 Y2PP_s   Q?GfY?P.Y?..'05) 

TFRM   =   ,10/ELM 
Y3   g   G(TERH) 
YJP   z   DG(Y3> 

DY   r   £.05*fY^PP-Y2PP)/(.10-.05)/2.'   -. Y2PP1».05_* .Y?P 
D?Y   s   Y2PP   -   ,05*(Y5Pp-Y2PP)/(;i0-r0S) 
RETURN  

C 
VaO   CA! 

13   VI   s   t. 
 &Y_»-fl£_ 

D2Y   *   0. 
 RETURN. 

. ASS1ME.JL^AR E A__LS_NjDT_8EQlliB£JL 

cunsstoi_ 
CUBSS102 

jfeyaasifti. 
cuTSSioa 
CUflS-SlOS. 
CURSS106 
CUHSSl07_ 
CuBSSl08 
CUR8S109 
CUBSSIIO 
CUBS5H1 
CUBSS112 
CURSSH3. 
cuossua 
_CUBS.MIL 
CUBSSH6 
C'JRSSU_7_ 
CUBSS118 
CUBSMIA. 
CUBSS120 
CUBSS121 
CUBSS122 
CUB33121 
CURSS12« 
CUBSS125 
CUR3S126 
_CUBSS127 
CUBSS123 
CUBSS122- 
CURSS13O 
CUBSS13L. 
CURSS132 
jeimaaiii 

END 
cuBSSija 
CUBSS135 



.,.,..•   I>.U   IL.I.I.  .1.1.Hillll-lJtl.il.IJIUW.! W'M',1    -"'U' "•'•     ^^^^^^^m^m^ß 

SUBROUTINE DERIYfY. F. pFnY.Jl. .12)  
DFN3M(A,9,Ds(A-B)*f A-B)»(C-»)*(C-4)«(C«A)*{ 
D!MFN313N  Y(g)tF(2)>i)fDY(?>  

^ 

COERIV        OFFO COMPATIBLE DERIVATIVE OERIV001 
 DERIVOO*^ 

k(A-B) OERIV003 
 D ERivooa 

DO 10 Js.Jl.J2 0ERIV005 
_ DELA? = Y(J)-VJJ..JJ DERIV006 

0ELB?=Y( ?»1>-Y(J> DERIV007 
__ PPDSl./PENnH(Y(J),Y(J-l).Y(J»lS> __     __   _  0ERIV008_ 

RFDYrJj = (0FLA2#0ELÄ2*(F(J»l)-F(J))»t>FÜB2*DELB2*(F(i)-F?J-r))")*ODD OEpIV009 
10 CONTINUE 01RTVniO 
11 RETURN OERlVOll 
 END DERIV0i2_. 
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CDERVV      COMPUTE ALL DERIVATIVES WRT TMF INDEPENDENT VARIABLE 
SUBROUTINE DERV 

C 

DERW001  
DLRVV002 
DERVV003 

C 
C 

COMPUTE ALL DERIVATIVES WRT THE INDFPFNDENT VARIABLE OERW004 
RERVV005 

C 
DOUBLE PRECISION DPsl,DP32 0ERW006 

PEPWP07 

C 
LOGICAL TCnN.RHOCON DERW008 

0ERVV009 

._ c 
REAL IVAR,MlXMW,M2 

COMMnN>OPTp/l/FRST,tlHEV.VEPSA,AREAvTFLlM,TcnN,PHncON.IPRCOD 
C:iMMO^/CnNn/DV»9,ARFAfMDnT,P,IVAR,V,RMn,T,SIGMA(?S>fLS.LSP3fNEXT 
COMMn'v/SPEr/SNAM(?,30),Mw>2S),w(2,»),STOTC(?S,30),OMEGA(25,30J 
Ci)MMnN/r.HSr/r.HT(?5),HRT(?S).SW(2S).CPR(?S).DCPRt2si 

DERVV010 
DERvVOll 
OERVV012 
OERW0t3  
DERVVOll 
r^RWni5 

CQMM0K-/DERN/E(2B),ALPHA(2R),BETA(2B,?B) 

CClMMDN/NECt/RR, MI XMWf*2, GAMMA, TCPRJR 
DERVV016 
OERW017 

c 
COMMON/SABS/SI.AA,BÜ,S2,DA»02A#DTERH7IRHO OERVVOlB 

DERVV019 

c 
EQUIVALENCE (DV,F(1)) DERVV020 

RFRVVftM 
D2ADT2(D2) * V*V*D2 • DV/V*OA 
D2ADX2fD2) « (D2/V - flV*DA)/V 

OERVV022 
DE.RVV023 

c 
DPS! n OTDQ 

DERVV024 
DERVV025 

DPS2 = O.DO 
Dfl 1 1 = 1,3 

DERVV026 
nFoyvo?7 

F(I) a Oj 
1 ALPHA Ml s 0. 

DERVV028 
DERVVO?« 

c 
DENM s RHO 

DERVV030 
DtRVV031 

IE (VERSI .'NE. TIMEV) DENM = RHO*V 
on 2 Islft « 

DERW032 
OFRWflT* 

r 
II e I t 5 HERWOta 

DERVV035 
c DSIGMA/DIVAR 

F(II) s WfT)/ftFNM 
DERW036 
0ERW037 

c 
r q« no kk 

DERW038 
OERVV039 

C 
DPS1 r DPSt • F(II> 

_.S2 F3R na 
DERW040 
DLHVVOal 

C 
2 DPS2 a DPS? • HRT(I)*F(II) OERW0a2 

0FKVVO4J 
SI = MtXMkUDPSl 
32 s MiXMW*rtPS? 

DfcRW044 
OFRVV04S 

c 
GAM1 s GAMMA - 1." 

OERVV046 
DERW047 

c BB FDR DERIVATIVES 
BB S GAMI /r.AMMAA.S? 

DERW048 
OFRVV04? 

e DERW050 

188 
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c AA FOP DERIVATIVES DERVV051 
it a 31 • BB 
E0«GAMt*fS>-3li 

DERVV052 
DERVV05S 

c 
IF(RHOCON.AND.V.EQ.O..AND..NOT.'TCON)TRHO»2 DERVVOSa 

DERVV09S 
c DAVAR/DIVAR„ 

IF (VER3I ECJ. TIMEV ,AND^ IPRCOO LLE. >)  DA * V*DA 
DERW0S6 
OERW0S7 

c 
IF (VERST .NF. TIMEV  .AND.  IPRCOO .GE. 3> OA • OA/V DERWOSS 

DERW059 

c 
IF CVERSA .'ME. ARE*V) GO TO a 

ASSIGNED AREA EQUATION^ 
DERW060 
DERVV061 

DTFRM 3 OA/ARE* - AA 
Tl s l.'/fM? . l.i 

DERW062 
DERVV063 

c 
T2 s M2*T1 DERVV064 

DLRVV065 
c DV/DIVAR 

F(l) « V*T1*DTERM 
OERW066 
DERVVOA/ 

c 
c DRHO/OIVAR 

DERVV068 
0ERW069 

c 
IF (.'NOT.' RHOCON) F(2) S -RH0*tT2*0TFRM • AA) DERW070 

DERVV071 
c DT/DIV.AR 

IF (.NOT.' TCnw) F(3) s -T*fGAMl*T2*0TERM + 88) 
DERVV072 
DERVV073 

c 
IF(IRH0.E0:2)F(J)s^T*ED DERW074 

DERVVQ75 
c DAREA/DIVAR WRT IVAR 

IF (VFRSI TFO. TIMEV JANO. (IPRCOO .FO.' 1 TANB: V !NF. O!» n2A 
DERW076 

s DERW077 
* D2Af)T2(f)2A) 
IF (VERST TNE. TIMEV  .AND.  IPRCOO TEQ. 3) D2A s l)2A0X2rD2A) 

OERVV078 
0ERW079 

c 
T3 B (02A - DA*DA/AREA)/ARFA 

OERVV080 
DERVV08I 

c 
c DSIGMA/OTVAR WRT IVAR 

DERW082 
DF.RW083 

DO 3 Isa.LSP3 
3 ALPHA(T) • 0.' 

DtRVVOA« 
_J)ERW085 

c 
c DV/DIVAR NRT IVAR 

DERVVOBfc 
DfcRVVO«! 

c 
AuPHA(l) a V*T1*T3 DERVV088 

DERVV089 
c DRHO/OlVAR WRT IVAR 
 JF_C^OTlRHOCUMi_ALPHA(2i_«_-RHO*T2^l3.  

DT/DIVAR WRT IVAR 

DERVV090 
DERW09I 

c DERVV092 
DERW093 

e 
IF C TNOTT TCON) ALPHA(3) S -T*GAMI*T?*T3 DERVV09a 

DFRVV095 

c 
GO TO 6 

ASSIRNFD PBFSSIIRF FOUATTDN« 
OERW096 
DERW097 , 
DERW098 
DEKVV099  ._ 
OERW1Q0 c 

a DTFRM s DA/P 
M « -!./Gi1MA                    _ . _ _    
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DV/DIVAR . ^_—. DERW10L. 
IF   (V 7NE.   07)   F(i)   •   -0A/fRH0*V)#|,ft|S2sE*0fc DERW102 

DERW103 
C    ORHO/qlVA^ OERVVlOa 
.  IF (.NOT. RHQCON) F(2) • -RHn»(T2»pTFRH • A») DERVV1Q5— 
C DERVV106 
_C OT/OlY*R , PERVV101. 

IF (.NOT. TCON) F(3) 3 -f»(GAM1*T2*DTE«M • 8B) DERW108 
nERvvio? 

C    DP/DIvAR WRj IVAR DERvVllO 
 IF (VERST %EfJ. TIMEV .AND^ TPRCOQ *EQi_2) D2A s n2ADT2(D?A)     OERW111 

IF (VERSI .NE. TIMEV  .AND.  IPRCOD -EQ. «) 02A s F)2ADX2(02A)     DERVV1I2 
_C_. . , .   DERVVL13 

T3   s   (D2A   -   DA*DA/P)/p OERWlia 
PFRVVIIS 

D3IGMA/DIVAR   WRT   IVAR 0ERVVH6 
 00  5   U4.LSP3 : DERvVLLZ__ 
5   ALPHA(I)   •   0. 0ERVV118 

DERVVI13  
DV/OIVAR   WRT   IVAR DERVV120 

IF   (y   „NE.   0.)   ALPHAtn   s  -n?k/(RHnoui 1 \ .'n«x?tF*n*. DEJÜIV121 
DK9W122 

__DRHO/Dl.Y>R_WRT_I*AÄ : DERW123- 
IF   (.'NOTT   RHOCON)   ALPHA(2)   S   -RH0*T2*T3 DERVV12« 

DERW125^ 
C    DT/DIVAR WRT IVAR 0ERWJ26 
 TF f^NDT.' TCON) AlPHAfU = .T^r.AM) *Tä*Tl DERW127 
C                               , DERVV128 

: 6 CALL PARD _. DERW129- 
C DERVV130 
 RE.WRJSI DERVV130_- 

END DERVV132 
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CDFEQ G'rN;  R0UTINE-6|FFU3I0N   EQUATION   EON. 
  SUHRnUT!NE^DFEO_lNDIFf,NBCL#JJBCÜilEW>Jft)  

LOGICAL FIRST .  . 
e* ,  r  

DENOM(AA.BntCC)«(AAtBB)*(AA*BB)*(CC«ÄAU(CC«AA)*(CC*AA)*(AA*BB) 

C*  PDEQ—  EPSLN*t0F/DX)»AL'PHA*0(BETA«(DF/0PHI))/0FHI«6AMMA*0LT»*F 
C* _        •ETAatDF/DPHI)  
C*  FMl.SOlUTION VECTOR-»PRFVIÖUS STATION DESTROYED «Y Cl""»ENT STATION 
_C* OFM1 a  DERIVATIVE VECTOR  
c* 
c* 
e* 

c 
e* 

CENTERFD/NON CENTERED DFEO0001 
 DFEO0002- 

DFEQ0003 
_DF_Q0D0A- 
DFEQ0005 
DFEQ000*_ 
DFEOOOOT 
-DFEQOOOB- 
DFE00009 

JDFEQ-(LLD_ 
ALPH4,RETA.G»SMA.DLTA,EPSLN,ETA»»C0EFFlclENT3   IN   PDEO 
DELMl.OEiM»     NORMAL   STEP   SI2FS_AT_PRFVTQy8_AuD_CURRENT_5fATlONS 
OELX»     AXIAL   STEP   SUE 
BI.C1#DI,AN»RN;DN» 50UNDARr_COEFJFJtIENlS  

USES   NON   CENTERED   3»PQIMT   DIFFERENCE» 
C* 
-C?    ,  
C*  STANDARD IMP) ICIT FORM 
e*  
c* 
c* 

-C__ 

BRANCH FQR DISCONTINUOUS FUNCTION FORM REQUIRE» INTERPOLATION 
AT EACH MESH POINT.... 

C* 
C* 
c* 
C*- 
C* 

EXTRA C3FFFICIENTS STORED IN CARR-'fl.l) AND/OR CARRY(3,NM) 
 ?2 USE B.C. WHICH SATISFY DIFFEREMTIAI FQljATTON  

C* 
_C*- 

NDIFF —IN5ICATES DIFFERENCE FORM FOR DfBETA*DF/DPHI)/DPHI 
 50 _X.Pi.ND. 2-M.D . DERIVATIVE  

»I  USE FORM APPLICABLE FOR DISCONTINUOUS FUNCTIONS 

COMMON /PARAM/ 
 *. ALPHA(20Q___. BE.TAt200J__ 

•   EPSLNf2ooS     ,   OLTA(200) 
 »—f-Ml(200>        g   DFHIIZOQ) 

aAMMA(20Q_L 

NMl * PHII(200) 
* DX        .  
* Bl        it   ti        ,   Dl        i 
•AN        i   IN   .   «-DN     

COMMON   /PARAM!/     ETA<20ot 
—COMMO.N.yYQFJLIi'-NLC- 

PHl2(*00i i NM 

et 

EQltlVALENCF f PHI ( h , PHl2( I i i 
DIMENSION CARRYC200#Aj  
DIMENSION PHK200) 

DFEQOOU 
DFEQ0012_ 
OFEQ001J 
DFEQ00ia_ 
OFEQ0015 
_DfXQQ_0.1JL 
DFFG0017 
DFEQ0018_ 
DFEQ00I» 
_DFEQ0020_ 
DFE0002I 

_D_F_E.Q0.O_JL 

c* 
C*  NBC —NORMAL RC INDICATOR—L«LO*ER»UlUPp£R 
C*      -0 BACKWARD OIFFERENCE 
S*. »1 USE TWO POINTS ABOVE tlR BFLOH BQJIN...RV 

DFEQ0023 
DFEQ0024 
DFEQ0029 
..DFEQ002&- 
DFEQ0027 

_DF.EQ0.Q2a_ 
DFEQ0029 
-DFEQ0030- 
DFEQ00S1 
DFEQ00S__ 
DFEQ0033 
-DFEQOOHL- 
DFEQ00S5 
-DFEQ0036 
DFEQ0037 
DFE00038- 
DFEQ0039 
-OFEQOOaO- 
DFEQOOai 
OFEQ0002 
DFEQ00O3 
DFFQOoaa 
DFEQ00Q5 
OFEQ00a__ 
OFEQOOflT 
OFEQOoa« 
DFEQCOa» 
DFEQ0050 
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wmmmrmi 

1 

DATA riRST/T/,MUM/200/ 
C*. 

!ERlND«0 
JUE(ox^oX) P"«l.  
NGflLnNBCL*\ 
NGnÜ3NBCll»l__  
NDF«NDIFF») 
irtPHi?(MH>.Lg>HHfHm^ on TO 10 

ADO POINTS In  PRFVInUS STATION Tn ACCniluT FOR MESH SPPFAOIRIG 

...   OPLMJ»PMIl(NMp,PHtl(MM|-l) .._        
0Pt.TA«PMT2f NM)»PHI1(NM1} 
^EM0a2*iriX<PELTA/0ELMi)>NMl     __ 
JSNH1*J 

S   PHMfJ)«PHTHJ«l)*PgLHl  
ALPH*(J)0AIPHA(NMl) 
BFTA(J)8BETA(MMQ 
GAMMA(J)SGÄHMA<NM1> 

EPSLN(j)«EP3LN(»JMl.j_ 
OUTAfJ)sOLfA(NMiy 
FTA(J)cETAfMMl) 
FHl(J)aFMlrMMl) 

IFTJ   ,LE.   NENO)   GO   TO  5 
NMJ»NCNt> 

C« 
10 NHMl«NH«t 

c* 
r* 

CONSTRUCT CJFFFieiFMT ARRAY FOR N00E3_> _T0_JNHH1S  
OELTA-S AT EACH STATION "ARE SAME,' BYPASS INTERPOLATIDN SECTION 

12 
JJL JBJ»1 

DELI« 
0EL2s 
0EL3 = 
DFLtt. 
Y«PHT 
0EL3A 
0EL3S 
DEtas 
ASSIG 
IF(OE 
ASSIG 

Hll(J)«PHIl(J»n 
Mil (..!tl)"PHT.l.(J)_ 

PHl?(.f)«PHI?(J«l) 
PMl?(.r»l)»PHI2(J) 
2(J) 
•0£i'l*DFL<L 
Q»DEL3*0EL3 
0»OEUa*nELO   
N 21 TO KOO 
Ll.FQ.DFLS .'AND. 
N 37 TO K80 

DEL2.E0.DELa> BO TO 19 

C* 
LINEAR INTERPOLATION FOR ALP.GAM,FM?.EPS.BETA   ETC 

la 
NLC«1 
ALP«YOF(1$PHI1.ALPHA«liNMlJ 

OFEQ0051 
DFEQ0052 
0FE00051 
.DFEQ0Q59.  
0FF00055 
DFEQ005« _ 
DFEQ0057 
OFE00058 
DFE3005» 
DFF00060  
OFEQOOM 
0FEQ0062 
DFEQ0063 
OFE00064 . 
OFE00065 
DFFO0.0<>>  
OFE0006T 
OFFQ0068  
DFE00069 
OFE00070  
0FEQ0071 
J>F EM.ftTJL— 
OFE00073 
OFEooora... 
OFEQ007S 
OFE0007* 
DFE00077 
RFEOOOU?  
PFEQ0079 
DKE00080  
OFEQ008» 
0FEQ0082  
DFEQ0063 
OFEOOOSJ  
DFE00085 
DFEOOO80 _ 
DFEQ0087 
OFE0008S__ 
PFEQ0089 
PFEOOO'O.  
DFEQ0091 
DFEQ0092 
0FEQ0093 
DFEQ009Q 
OFE00095 
0FEOO09I  
OFEQ0097 
DFE00098 
OFE80099 
0FEQ0100 
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1 

ÖAM»YOF(YtPHIIt6AMMAtItNMl 
FM?»YOF(Y»PMIl,.FMt fltMMl 
EPSaYDF(V#PMH.EPSLNt ItNMl 

J>i. T-I-VOM V.PMIl.DLT*.i.MHl> 

IS 

eT»»eY0FfY.PHIi,ET4,I,NMl) 
60 TO (lStlfc)tMDF 
N»Y*ÖEL1 
Z«Y«0EL3 
«ETtBVDF(Z;PHIl,BeT»t1tMMli 
_8ET gY(3F(Y^«»HH,BETt,<»MMl 
BETUaYOFfrf.PHI 1,BETAtItNMl) 
60 TO 30   

C« ,... DISCONTINUOUS rUNCTIQN(BETA>DF/PPHI> BJUMtM 
e» 

19   60   Tn   (2Q(1b),NQF  

OFEQ0101 
OPEQ0108 — 
DFEQOIOS 

_DffQ0144_ 
DPEOOlOf 

J>PE00106_ 
DPEQOIOT 

_OPEQ010»_ 
DFEQ0109 

jaPEoono 
OPEQOU! 

_DFE00112_ 
OPFOOllJ 
DPEQOIH— 
DFE00115 

_DAfJlOUi_ 
I»   MaY 

_Z«Y 
NLC 
BMH 
FMH 
BPH 

• .S*OFL<| 
t;s»_My 
• i 
*LF«YOF f Z# PHI l,MJ.if.l »NÜÜ- 

EPH 
 IF( 

BSV 
ESV 

161   IF( 
 BSV 

FSV 
20   60 

Al FBYOFfZ,PMli,ET*,l»NMl) 
A^PaVOF frf.PHM.BFTAtl.NHlfr 

21   ALP 
6AM 
EPS 

J1L1 

ALF«YOFfW,PHIl,ETA,I,NM 
J.Nf,   2>   GO_TJJ_UH  
•BMHAL'F 
•FMHALF   _ _ 
J>E. NMM1) GO TÖ 20 
y • B PJH AJ^  
UaEPHALF 
Ta-K60_^ 

ft 

»ALPHA(.I) 
•r.AMHtCj) 
•FPSLN(J) 
AlaOLIAtli 

<21i*7) 

laETAfJi 
«FMJ<J^ 

FTAI 
_F.M2« 
IF(NOF.EQ.P) GO TO 37 

DFE0011T 
_DPEQ01l8_ 
0FEQ0119 
J>PEQ012Q_ 
DFE00121 
_DPEO0122_ 
OFEQ012S 
DPEQ0124- 
DFEQ012S 
0PE00126 
OPE0012T 
JDFE0012I- 
OPEQ0129 
J>FEQ013JL 
DPE00131 
-OFE00132 
OFE0013S 
_DP_EQ0t3<L 

C* 
C»  EXPAN 
C*  OCBET 
C* 

BFT 
BET 
BFT 

10 00a 
_D?F 

DFD 2-NO DERIVATIVE BRANCH—» 
A>DF/OPnn/PPHTaBBFTA/nPMT»PP/BPHT»BFTA«aPF>PPwt? 

32 TSV 

TM» 
 TN 

anFTA<J$  
UeBFTA(.f*n 
L=BETA(.f.l)         
l./0ENaM(PH!2(J).PH!2(J-O,PH!2rJ«!)} 
T A ». 19 t L^3Q»<BETU»BFTW0Flfl SQ»< BFT-BETI 1 UflJ 
«ALP«OX*00 
2.*TSV«BET  
TSV»OBETA 
0 A M • 0 X  

DPE00135 
nPEoon» 
OFE00137 
0FE0013S- 
OFEQ0139 
_DPEQ014ft_ 
DPEOOlfll 
DPEQ0l«_ 
OFEOOiaS 
0PE0014Q 
OPE0014S 
_DFEQ01qfc_ 
DFE00107 
DPEQ014S 
0PE00U9 
DPEOOI50 
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TK«ETA!*DX*D0 
jMK«mT>l  

C* 
_35_c * R R Y (j, j )«TMKQ o RUÄlalLiiaUJ  . 

CARRv(J,2)»EPS»TL*OEL3O*TMK*(0Et35O»f)ELaSOi 
*   »DI.T*« *0X 
CARRY(J#3)»-TXK*DEL330-Tt»DElS 
CARRY(j»a)«EPS*Pn2»TN____  
00  Tn  39 

_£*. 
37   T3V«?,*Ai.P*0X/DEl3a 

TL»TSV*flPHAi,F/OEL<J_ 
TMsT3V*aMHAL^/0ELl 
TNaGAMOX   
TKMa   5*EMMALF/DEL3 

JTK P • ^»£ PHALE/U.EL4. 
C»PRY(.!,1)B"TM»TKH 
CARRY (J#?)*EPS*TM»T|jtOLlAl»jjX*Tj(PjiTjot__ 
CARRY(J,3)«-TL»TKP 
CARRY(J,<l>aEPS*F*2*LN  

39 ir(J.LT.WMHl) CD TO 13 
C* 
C* 
C» 

STORE UPPER AND LOWER B.C. IN CARRY 

C* 

OELTt»PHI(?)«PMl(l) 
_GO jo../aoi«6f aoo)f N.6.0L 

'40   CA R R Y_( t>t)wO. 
CARRY(1,?)»91.CJ/0ELT1 
CAPRy( i, 3)«C1/0ELT1__ 
CAPRY(1#4)«0| 
eo Tn a7  

c* 
06   CARRY(l,t)a«Cl»PHH2)/(pHI( 3 > *(PH t(3l»PHI(2)Si 

C* 

CARRY(l,?)«9J»{PMI(2)*PHI(3")J/(>Hff2)*PHT(3))»Cl 
CAR»Y(t.3)«-CARRY(ljLJ«PHI(3>*»*/PHl(?)*»2  
CARRY(1,4)«01 

J5Q Tn_«I  

J19_0 E L T 2 a1,/PfLTt 
DElT|3=DFlT2*»2 

.CARRY(\,j)üO; ,  
TERMB2.*Cl*ALPMA(l)*8sV*r)ELTI3 
TF»M?s?.*[>1*A,LPMA(l)*DrLT2 
CAPRY(1.2)«2.*R1*ALPMA(1J»DELT2»TfRM«Ct»EP3LN(l)/0X 

* •Cl«0L.TA(1)-Cl*ESy*DEl,Tl 

17 

CARRY(1,3)«TERM»C1«F3V*0ELT1 
CAPRY(l,«Da»Cl*(CAM^AM)*FMl(l)»CPSLN(l)/0X)*TER.M2 
DELTN«PHI(MM)»PM!(NHH|) 
CO TO (4S«(l9i410)«NGOU       ...... 

DPE00151 
0PE00152 
0FE00153 

_DFEQ0154_ 
OFEQ0155 
DFEQ015V 
OEE30157 
0FE00158 
DFEQ0159 

J)PEQ01t(L 
DFEO0161 
0EEO01*2 
DFEQ016J 
OFE00164 
DFEQ0165 

_DP-EQ016>. 
OFEQ0167 
5FEQ0J&3 
OF?Q0lfc» 
DFFQM70 
C.-E00171 

_f»i?EO0i72_ 
;FfQQl7) 
0FFjjrj74 
0FES)t>«7f 
lirjfc. ,7* 
OFE: 17T 

J5EEQ017JL 
•>rFQöi7» 
OPTQ0180_ 

OFE001S1 
DFE(J0l82_ 
DFE00111I 
DFEOOiS« 
OFE00185 
0FF00186 
OFE00187 
DFE30188 
DFEOOtB» 
DFEQ0J90 
OFEGOm 
DFEQ0192 
DFEQ0I9S 
0FE0019* 
DFEQ0195 
DFEQ0196 
0FF00197 
OFEQ019B 
DFEQ0199 
DFE00200 
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r~ 
1 

C» 
_a»   CARRV(NH.lj«»eN/OEl.TM_ 

CARRY (NM,2>»AN»BN/'0ELTN 
JCAR R YCJ^.S>»0. 
CARRV(¥1.4»»DN 
GO   TO  SO  

c* 
«9 PHTHt»PHT(N1Mlj*PHI(NMMl) 

PHTM?=PHt(NH-?l*PHT(MM»2) 
ZTA e f 2 ."_»P H U NM)»PHI( HMH|)»PH THl)/ 

* <PHTM>*?7*PHI(MM)*(PHl(NMMr)-PHI(igM»2>)»> 
OENBl./(fl*»ZTO«PHI(MMMt)*ZT»*PHI(NM«2li 

PHlHl) 

DFE!J020t 
_DPEQ0202._ 
DFEQ020S 
J)«7Q20J_ 
DFEO0205 
OPEQ02Q6_ 
DFEQ0207 
DFE00205_ 
DPEQ020* 

_DFELQQ211_ 

CARRv(KH,n«nJ'»ZTA)*BN*DEN 
CARRY<N*.2i«AN«RN*DEN_ 

•   •BN*Oi.T»(NMJ 
CAR«Y< N*l,S)«7.TA»ftN»0Cn 

e* 
CARRY(NH,<n«DN 

_GQ  To. 50 

0FEQ0211 
OFEQ02ta 
DFE00213 
DFEQ0214 
DFEQ0215 

JDLFia02JJL 

410 DELT1»l,/(PHT(NM)»PHl4NMMlij.  
nCLT!3s0rLTi**2 
TERHg»P.»BM*ALPHA(NM)»B3VU»DELTl8 
TERk'2x2,*!)W*ALPHA(NM)*0ELTI 
C»RSY(NH.t j«TERM*BM*E3VU«OFLTi „ ,____; 
CA«S¥(NM.2i»2,*AN*ALPht*(NM)*0ELTUBN»EPSLN(NM)/0X.TERH 

*   •BM*ESVU«()ELti  
CARHVfNH,J>«0, 
CARRYtNM.oWBMXGAXmrNMWFPSlNtNH^rmfMMi/ftKUTr.M? 

DFE00217 
DFEQ021L 
DFEQ021* 
OFEQ0220_ 
DPEQ0221 

-ßFEjj02£2_ 
OFE00223 
DFEQ0220_ 
DFEQ0229 
0FE30226 
OFE00227 

J>r_£Q022JL 

C* 

c* 

tALL  Tf>_3E0  FnR_3CJLUTJJlM_T0__S 1*UL!AJW[D.W- ««AXIOM.- 

FIRST CALL SFTS UP ADDRESSES FOR TDsEQ.-.BrPASs ON suMFQuFNT 

50 IF(.NOT. TTRST) GO TO 5| 
 CALL.TDSEOfCASRjr*N»l*VUM*lRRi_ 

FIRST».FALSE. 
 GO TQ_52__  
51 CALL TDSFOI 
J2„1F_£ERRJGT.' O.'l IFRlMD«! 

DPE0022» 
_DPEQ023Q_ 
DFE00231 
DFEQ023Z 
DPEQ0233 
_DF£D023I_ 
0FE00235 
DFE00236 
DFE90237 
DFEQ0238 
OFE0023» 
-DFE00200- 

c* 
c* 

STORE SOLUTION IN FNl AMD COMPUTE DP/DPMI 

FMKD.CARRTdjli     .  
FMl(NM)«CARRV(NH,l) 

 BELT 1«PHIC21-PM11U  
DELTN«PMT(NM)«PHI(NMMI) 

IF(Bl .'EQ.O. ,AND..Dl.FQror) DFm<i)«0^ 
IFtAM .E(I. 0. .AND. DN.EQ.0.) OFMlfNM)«0." 
J«2  -     

DFE00201 
DFE00202  
DFF00243 
DFE002aO  
DFE002A5 
-OFE00206  
DFE00207 
DFE002«8   
DFEQ024» 
DFEQ0250 — 
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-   FMl(J»l)aC*RRY{J»l*ii- 
OEL*?«PMt(T)<.PHI(J«l) 

D0Oal./0P^nl(PHI2(J),pHr?(J.l).PHI?(.;*i>J 
_ DPMI f J) = f0lTL*2*0fUA2*(^l-tJflJ 
»  *rFMt(J)«PHl(J*l)))*ODD 

PMlUli>OEL92*0CLB2-  

TFU.IE.NMMI)   GO  TO  &j 
DPHl(l)8(PM»f?WPMtHÖ/nF^I 

C* 
cv 

DFMtrMH)a(FHl(»lM)»PHl(NMMl))/DE|.TN 

100 
NMiaNH 
RETURN 
END 

DPE00231 
0FE00252 
0FE00253 
_DFEQ025<L 
OPE00255 
DFEQ025fr_ 
DFEQ0257 
DFEQ025* 
DFE0025» 
.DFEQ02*JL 
DFE00261 
DFE00262 
0FE002»J 
0FEQ026«. 
OFE002a9 
_OFEQ02iA_ 
OFE002»r 
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1 

CEOGASH   THFHMO PRPTYS OF FQLHRM CO*RN RAS - H INOEP. 
SURHpUTlMfc FOGASHfFAH.WAP.Hr.T.P.FTXrn.FIXun.Z. 
'H,MwT«S»SPv#A,CP) 

LORIrAL   FiyCfl.FIXMO 
rr)MMnN/coii>EM/)<TnL .HO.DHDT.CTPMAX 

HTOLsO.Ot 
HOsM  
ovd 1=0.0 

_LA_ J r (1 x L T . 1 ö 9^.Q )Xil 59^. o_ 
TF f I .GT.c)Onn.O)Ts'>00 0.0 
CALL EQGA5U.FAHL^AR»HC,_L.E*f.LiaL3»JLLXfcia»J 
iFf (T.F<J.1H9.0).ANO.(nl.GT.H0))GO   TO   20 
tFMVMi l£fU£lJLififl   Tn   ?0  

JtU-MJLUS ^SPY ,_A*£H1- 

EOGASH01 
£QfiASa02. 
FQGA3M0J 
_F0GA3H09_ 
EOGA3H05 
_EQGA5M0_*_ 
F0GASH07 

_XQGASHOfi_ 
EQGASH09 

_E0GASHLD_ 
F0GASH11 
_£QGASH12_ 
FQRASH13 
Fnr.ASHiq 

DHPr=CP 
.CALL   BH*FMrT.m.-50nO>,(lVi 
!F(0V(J).NF.0.0)Gfl   TO   10 

JtEIURS  

20    WR!tFK..^0ST.Hl.HQ.rP.FAP 

FQGASH15 
_FJJGA3H1JL 
EQGASH17 

_£flGASHia_ 
EQGASHI» 
Fnr.ASH?0 

30   FnnMAT(27HQEOGASH   -   Nnl   CONVERGED.   T = #F7 . 2,*IH     Hs,F8.?, 

RETUpN 
_ END  

EQGASH21 
E0GAS^22_ 
EQGASH2S 
EQGASH2'! 
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"CEÖGAST     THFÜMa PRPffl "OF FQLORM C3MBN BÄ8 - T TNOEP." 
  SURRnUTlNF Fr)GAST(FAR.'*AR,HCtT.P,FTXrO.FIXigO,Z, 

'H,MwT,SfSPVr*.CP) 
        »EAL   MwT.7fl1),JJ  

lOGlrAJ    FIXCO/FYXNO 

 CQMMnN/GHSr/FF(2S),HH(2S),33(;>5),CCPf?5) ,DrPDT(25) 

_n RHE» nr  SPErlFS  = H.fiiH?,o;>.nH,H2n,ro'.'co2.N2tA,NO 

I* FlXfO, ?(f3) AND /(CH2) MUST BE PRESET 
IF FTXNn, 7(waJ__Avin Z(M?) MU3T BF PRFSpT  

GET EOtULIRRTUH C3*P0SlTlON (MOLFS/LR MIX) 

TF(FA^.'LT.O.0)FAR = 0.0 

lF(KAW.LF.O.0)WARrtE-8 
_P_ *Lk _ÜC|;.l??_ff *R.^AR.HC,T,p>FIXCn>FTXNn»Z) 

FNT:U FOR DETERMINATION OF THFRMD PROPFRTIES OF 

"pRFDFTFRylNiED MIXTURES. 

ENTRY F«r,AfiKT.P,7,H,MWT,S,SPV.A#CP) 
CALL TH3H(T/1,6,1.0)  

_S£££I!LUE_ÜDkÄpITY (1 /MHT) 

lo SPMSQ.O 
on 2o i=i,il 

20 SPMgSpM»7(T) 

TKEBMCISTATIC PROPERTIES 

MI»Tr| .0/SPM 
OAT 

_CP = 
H-0 
S = 0 
nu 

H = H 

CP = 
MsH 
8>| 
 PSF. 

SPv 
GAM 

GAM 
A = S 
»FT 

 EMI 

A «0,GO..JJ/l.<>B5<>6,32.17aO,7 78.?/ 
o Is  
.0 

.0  
3o ii 

CELL! 
•7(T)»HH(!) 
±2111 
CP*R( 

S-SP» 

= i".q. 

r = i,u 
'(n*crPf n 

=rP« 
= GAM 
QPT( 
JPN 

J t»T*SPM/PSF 
"WT/OO 
/(GA"-1Ü0) 
PSF *?PV*GAM*G0)  

EOGAST01 
FQGAST02 
EHGAST03 
EUGASTOa 
FOGAST05 
EOGAST06 
FOGAST07 
_EflGASTOB_ 
EQGAST09 
EOGAST10 
EOGAST11 
EOGAST12 
FQGAST13 
FQGASTl" 
EQGAST15 
FOGAST_l_6 
FQGASTI7 
FOGA.ST!S_ 
FOGAST19 

FClGAST?0 
F0ÖAST21 
FOGAST22 
ERGAST23 
FUGAST2« 
FOGAST25 
FOGAST26 
EHGAST27 
t()G>ST29_ 
F0GAST29 
FOGAST50_ 

FQGAST31 
FQfiAST*2 

ISlHfi .CIJ-FEXLL- A LOG UMAX UZJLlA^U^iflAil. 
»0 
»T ___        |   
'M*AI 0G(MHT*P/m.696))*R0 
U£_*P :  

FQGAST33 
FQG»ST3«_ 
FOGAST35 
EOGAST36L 
EOGASTV 

 EOr.ASI3_9_ 
F0GAST39 
EOGASTaO_ 
FQGASTOl 
FflGASTa? 
FQGASTU3 

 PORAJLTJUL 
FfJGASTäS 
rrjGASTO«» 
FOGAST07 
rOGAST«8 

FOGASTfl? 
 fOG*.STS.O_ 
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CEQKIN  EQUILIBRIUM TfRMS Foft KINETICS CALCULATION 
SUBROUTINE j: Q KIN < P»HrFlXCO)  

EQKINOOl 
EOKIN002 
EQKIN003 
FUKIN004 
EQKINOOS' 
EQKIN006 

COMMON 
REAL 
COMMON 
T3M^OM 
COMMON 
"LOGICAL 
CUMMnN 
EQUIVAL 

/PSE3X / HOC,HuM,C02AlR»HAIR,FS»FUELHH    
NAIR" 

/GH3C  / FF(?S),H7(25),SR(2S).CPZ(2S),DCPR(25) 
/CEOKIN/ BK»AlK»DELHNO,DEN,XMWEO,XNr>#XCO 
/KININS/ XMXUN>XHWC«TCONST>CONER  

TCONST 

/PSE3  / roA>BcTS.TP»X(I6),DHQDMW.TEO,BEQ»XMWT»MNg| 
ENCE (xi rx< ID ; <Ti» ireal >»<xj# x(3> >, rx«#x'cV) >i 

(XS,X(5)) 
CDMHtlN 
COMMON 
COMMON 

LOGICAL 
COMMON 
LOGICAL 

/PRDPR / PR,HHR,TR,FCR,RHOR,RR,WMWTR 
/COITS / BITS»8LANK ___ ___  

/CK 1 NETT" DU'HKTB«') ,RK 1» RKTTRITCRM» RKS/TKTTNTRYI 
JNTRYl  

/ccn'c02/ CORATETXCOI 
 CORATE  

/CPRINT/ PDUM(20) 
/SNM*  / ALSP(|50), WMT(7S)  
D3IREM/KI"NFIL 
FIXCO 

JN 0VT8) 

COMMON 
COMMON 
COMMON/ 
LOGICAL 
"DIMENSI 

DATA RQ/1.9BS96/ 
DATA C~2/.01603286/ 

EQKIN007 
EUKIN008 
EOKIN009 
EQKINOIO 
EUKINOII 
_EQK1N0_12_ 
EUKIN013 

_EOKIN0_l«j_ 
EQKIN01S 
_EQKIN016J 
EQKIN017 
EQKIN018 
EQKIN019 
E0KIN020_ 
E0KIN021 
EQKIN022 
EQKIN023 

"GET EQUILIBRIUM BETA,TEMP,ETC. 

X(7) V 
X(ll) s 

xCo 
xNn 

EQKIN025 
EQKIN026 
EGKIN027 
EQKIN02B 
EQKIN029 
EQKINQ30 

MM 
TEQ1 
XJP   s 
IF(PDUM 
KINFILs 
REMIND 

H 
_J± • 

0.}*TEQ1 
(20).LE.0.0)G0  TO   10 
Pr>UM(20W,l 
KINFIL   

*RI IF(K 
1091 FORMAT( 

•3H P=,F 
 'BH    H 

10 CALL HC 
XMwEQ = 

1NFIL»10 
<»5H_**EQ 
B.U.6H 
/C=,F6,3 
EQ2(F0A, 

_0j  

0l)P,HH#FOA,HUM»MQC,Xc3,XNO 
<1**» TEMPERATURE ITERATION HISTORYj«7X/ 

M=,F|0,1,8H    F0Ä3,F9.6»BM    HUM3,F9,fc, 
,8H    XC0«,E13,6,8M    XN0*jE13i6<j.5X/li2X} 
MUM,HQC>TEQI,P,FIXCO,?TRUE,# X) 

EQKIN031 
_EOKIN032_ 
EOKIN033 
EQKIN034 
EQKIN03S 

HM1 
_ _ DO »2 

XMWEO 
12 HMl 

HM1 
 ERR 

1F(HDU* 
1002 FORMAK 

' 0, 

i XMwEQfX 
: HH)*X(K 

: R0*TFU1 
! MH.HH1 

(K)*wMT(K) 
)»HZ(K) 
«HMI/XHHEQ 

EOKIN037 
E0KIN03B_ 
EQKIN03» 
EOKIMOaO 
EQKINOal 
_EQMN0<»2_ 
EQKIN003 
EQKIN0<|<»_ 
EQKIN045 
FQKIN046 
EOKlNOa/ 
_Eü!UN.(L<LB_ 

(?0),l.T.0.Ü)wRlTE(KIMFIL,1002)IfQI,XMwtQ,MHl,(X(I),I=t,l?) EUKIN04 9 
iM Ts,F10,«#!>M  MW«,F10,6,5M _ >ilSfFlO,<»,27x,2HX»t  ___ . EUKIN050 
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'OfcTb. 
CALL 
IF( Q 
KINFI 
TEQ 
6AR_ 
SjMH 
SUMC 
SUMÜ 
SUMN 

~ SUMA 
ax 

~SPMTT 
SPMC 
TF( F 
XMHUN 
XMWC 

_DE_N  
ÖEQ 

DA 

l?X,fl 
KF.M(T 
n.ME 
ao 
TEQl 

(FnA 
(FnA 
(HUM 
?•*. 
(.00 
.s«( 

.!>*( 
• Gl.'F 
1./3 
J./3 

tlS.H) 
t3l>ERR,XjP,QV) 
.0. ) GO TO 10 

tlA*H 
• HOC 
/FUE 
/18. 
7Bf)8 
9b2U 
CH?A 
SUMj 
.5*S 
S ) 
PMU 
PMC 
SPMC 

DM  
/FdELMWtHUH*2./18.0l6)/GAR 
LMW»Cn2AIH/MAIR)/GAR 
016*2.*(.209<I95*CO?AIR)/MA!R")/GAR 
Hl/(HAIR*r.AR)        
-C32AIR)/(MAIR»GAR) 

IK*MAlR/10.Qlh<tHUM)»SUMN/t7B0a61 
• SÜMt + S"UMM + SUiN-ZZXJ73UMA 
UMrt*SLlMN + 3UMD)*SUMA   
SPMc=.5*(SUMH*SUMN)*SUHcVSÜMÄ~ 

-SPMU)  
(»,/XMrtEO-l,/xMwUN)*DEN 

CALCULATE TERMS FOR KINETICS 

RHOS  = iai| ,*XMKE"Ö*P7TlS^5.32*fEÖ) 
PHOCGSs C2*RH0S 

s TEQ/l.B 
s TP 
3 

P  > 
60 

TK 
TEMP 
TP    * TEQ 
CALL RATCON( 
TP s TEMP 
RATE S •RH3CGS»»2/XHixEQ»»3*(RKl*Xl »X5*RK2»Xt »*2»RK3»X 1 »X2* 

* RK<t*X2**2*RKS*Xl*X4> 
BK_ s_0,      
iF( BEö,eOTTcü TO »00 
Ö   _s RATE/((1./XMWEQ-1./XMKC)»»2»DEN)  
8«~~  • B*'(l.*BEQ)**2 

1ÖT" RETURN 
END 

EQKIN051 
E1JKIN052 
EUKIN053 
EUKIN054 
FÜKIN05S 

_FUKIN056>_ 
EOKINOSV 
EOKIN058 
EQKIN05»~ 
EOKIN060 
EUKINOM 
FUKIN062_ 
"EQKIN063 
F0KIN064 
EQKIN06S 
EQKIN066 
EQKIN067 
EQKINQ6B 
ECIKIN069 
E0KIN070 
EQKIN071 
EGKIN072_ 
EQKIN073 
EQK1N07«_ 
fcUKIN0/5 
EUKIN076_ 
EQKIN077 
F0KIN078 
EUKIN079 
EOKIN080_ 
"EOKIN081 
EQKIN082 
EGKIN083" 
EQKIN084 
EUK1N08S 
EQKIN086_ 
"EÜKINÖ87 
EQK1NQ88 
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CERR0R1 OIPEM QUITS 
SUBROUTINE ERRORl 
LOGICAL NOOATA  
DIMENSION »(22) 
COMMnN/CQH?EM/VTnL»Y0»PYOX.TUMANY/QQTRFM/NFlLE 
CALL FLCEOF(NFILE#NOOATA) 

 FND FILE NFlLE  
REWIND NFlt.E 
wRTTFtbflOOJYTOtjLVOtDyDx.TUMANY  

100 EORHAT(6H0YTOLs,Ei6.8#5H  r0s,El«»78#7H 
 'E16.S) 

DYDX«,F16.8,<)H  TUMANY«, 

DO 10 LlNES=l,3000 
_ READf MFILE ..1.1.0.11  

ERRORfOl 
EKR0R102 

___ ERR0R10J. 
EKRQR104 

 ERRDRLÖi. 
ERRORl06 

__ ERRDR107 
ERROR106 
ERR3R109 
ERRORltO 
.tRROJUJJ- 

iF(NnDAU)r.o TO 20 
_10J»RITE(*»UOll  
110   F0RMAT(22A6) 

20   CAI L    FRROR  
RETURN 
END 

ERR0R112 
ERRDR113 
FRRQRll« 
ERR0R115. 
ERR3R116 

• EJiRORllT. 
ERRORUB 
-ERR0RU9- 
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CERRflRC RELATIVE   ERROR IN_!WTEGR*UDJILJ11E|L 
FUNCTION   ERR0RC(Y,RK»E»JC,H) 

c 
r. 
t 
c 

COMPUTE THE »FLATIVE F.RROR IN AN INTEGRATION STEP OF SUE H 

ERR0RC01- 
ERR3RC02 
FRRiRrni 

DETERMINE THE COMTROLLINC VARIABLE 

DOUBI E PRECISION 0NP1,DN.0NM1,C»ABSV 

DIMENSION v(2B),RK(2B),E(2B> 

FRRORCO«« 
ERRDRC05_ 
FRR9RC06 
ERRDRC07_ 
FRR3RC08 
_FRP1RCQ9 

COMMriN/cnNr>/r>UMtf JJ),LS,I SP^.NEXT 
C3"Mr)N/STNJT/HMTN.HNHl.HN.HNP1.HMAX.'NH,AVH,FMAX.'ERRN» JCV.KQUNT 
CUMHRM/PORF/PKf ?fl)»QK(28),f>l/M?(56) " 
tDMMryj/SKlP/NEr.LCgS).!!,!?.!!  

ERRORC10 
FRR3RC1L 
ERR3RC12 

,FRRPERR3RC13_ 
ERRORC!« 
FM33.C1X. 

t fH   •   HN)/(HN   •   HNMI) 
FAC1    a   ARSfH*H/(?.*H   •   HN)*(?.*H   «   HN)/(H   •   HN   •   HNMI)> 

FRR'JRCa   -i; 
OH   H   Isj.\sP3 
ECU   «   0. 
IF   (ABStRKd)), .FQ.'   0.')   CO   TO   a 
ABSY   e   A^SfY^m 

J F . ( ABS.Y.... pp. a. fr SO TO a  
ONPl    s   RK(T)/H 
DM   e   QK(T)>HN 
DNM1    -   PK(l)/HNMt 

_F * Cg   » . i> A B S.{ 10 N PI    -   DM)   -   r» tflü   -   ftNmit 

ERR3RCU 
ERR3RC1' 
FRR3RC18 
FRR0RC19_ 
ERRORC20 

•ERR3RC2L- 
FRR0RC22 
ERRORC21- 
ERR3RC2« 
ERR3RC2S- 
FRR3RC2» 

_£JUL3RC27_ 

CHECK FOR CATASTROPHIC SUBTRACTION 
__TF__<FAC? jl E. A33(DNPp»l.OE«0q) 60 TO «J 
E(I> s FACt*tFAC2/AB3v) 

S IF (T 'IF. I in&. IT ,>nT' oi en m x 
It a I - 3 

_Sj<lP NEGLECT£0_SPEC1£3  
00 2 Jel.ly 

__IR- (NEGLLJJ_ JEfi ... 11 I r.O Tn a 
2 CONTINUE 
^ TFf Fm .i'E.' FRR3RC i r.n Tn a 

ERR3RC28 
_ERR0RC2.9_ 
FRR3RC30 
ERR3RCJi- 
FRR3RC32 
_£RA3R£i3_ 

ERRORCa F(T) 
_JC_J J  
0 CONTINUE 

. c. 
RETURN 
FND 

FRR3RC3a 
 ERR3RC3S- 

FRR3RC36 
 ERR3RC37- 

FRR3RC38 
 EKR3RC3JL 

FRR3RC40 
    ERR3RCAI 

FRR0RCa2 
ERR3RC03- 
FRR3RC0« 
 ERR3RCqS- 
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•FILL                                                                                                                                                                 1 
fll/HRoUTTME   F T Ll (X,V,Nf ,NB)                                                                                                                  I 

rILLOOOi 
ILL0002 

CFILL                                                                                                                                                                 f 
C           LINEAR   INTERPOLATION   Tn   FTL   VACANCTrS   TN   INPUT   1 IST*                                        f 

ILL0003 
-fi ( nnoa 

COMMON   /CBlTS/BITS                                                                                                                          P 
DIMFNSTJM x(ioi.vfio)                                                                                      i 

•ILLÖ005 
"ILL0006 

c       FIND IA.IB - VACANT REGION                                                                           » 
TAKNA*I                                                                                                                                                               t 

"ILL0007 
•TIL 0008 

lF(VflA-t);E0.8ITS)   Go   TO  99                                                                                                1 
3   DO   0   IsIA,N9                                                                                                                                         P 

ILL0009 
•ILL0010 

!F(m).NE.'BITS)   GO  TO  5                                                                                                     » 
a  qtJNTiNUf                                                                                                                                    f 

fILL00U 
•ILL0012 

IBsNR                                                                                                                                                                   f 
GO   Tn  T                                                                                                                                                     1 

•ILL00I3 
riiioaia 

5   IBsI-i                                                                                                                                                        » 
TFU,FO.TA> r.o TO 12                                                                                       i 

rILL00l5 
fILLOOlfc 

C          FILL   VACATES                                                                                                                                      » 
IF(YflB*l)-NFtV(JA-i)i   GO   TO  9                                                                                           » 

'1H.O0M 
•ILL001« 

C             ALI   VAl-UFS.THE   SAME                                                                                                                       1 
7   Dn   8   IIsIA.IB                                                                                                                                      1 

rILL0019 
•ILL0020 

B   V(IIJSY(IA-1)                                                                                                                                              » 
GO   TO   12                                                                                                                                                   1 

ILL0021 
•ILL0022 

C              INTERPHi'ATF                                                                                                                                                   f 
9   OX   s   XtIB*1>   «   XdA-lS                                                                                  '                                  » 

ILL0023 
•ILL002* 

DO   11   TIslArIB                                                                                                                                    1 
It   Y(TI>   s   rVrIR*!)*(XfIf)»XfIA«m   •   Y.MA-U«LXllB*li-X(Il}lJ/J>X          1 

'ILL0025 
•"ILL0026 

C          GO  BACK   AND   SEARCH  FOR   MORE   REGIONS                                                                                 1 
I?   IA   B   1R»?                                                                                                                                                         1 

'ILL0027 
-Tl 1 002ft 

IFd.V.NB)   GO   TO   3                                                                                                                       t 
99   RETURN                                                                                                                                                        » 

ILL0029 
:iLL0J)3_0 
ILL003I END                                                                                                                                                               1 

2Ö3 

   II   HI 



— 1 

CFUEL 
C 

THERMD PROPERTIES OF RAW FUEL VAPOR 

SUBROUTINE FUEL(N#TR,H#CP)   

RE AL K'.CtT'.'g)      

N IS H/C RiTTT OF FUEL _    
C ARE NASA COEFFICIENTS FOR C2H4 

OATA Ti nw,T^ir),TMi/5oö.o. jöooro»5oböro/f 

,-s;oi?5^f>PF-l<l,f>.'7«>')'^^J<^6F3.'^.'lS,J879597 
» l,tt2*«>B2|,l , »5BSt«OF-?,7.'t>fl900nhF-6,.l,6?5TS79E-8, 
»6.7*491?56E-12,7.629?582E3,t.<l62iei9Ei/ 

C  .   _  . --   -            - 
PNnKfT)=4WT*(A2»T*(A3*T*(A<J»T*A5))> 
 TKsTR/t.8   

C 
 TF(TK,GE.'or^5*TLnw,'ANDi.T_K.LE.'THl)CO  IQ 2<L .  

WRITf(h,990)TR 
_1 IF f T K , G T *LJ .'AN D .' T K «LEVl .'2D * lull GO _*JL-J A  

CALL   ERROR 
10   *RITFU.99fO  

C 
999 FORMAT(ioHoFUEL TEMPfF^.l,22« DEGR Is OUT _jQ£ RANGE*). ._ 
99B F3R^AT(i0rt EXTRAPOLATED VALUFS RETURNED.) 

C   SELECT TEMPERATURE RÄNGE~ 
 lfl_Ks2_ 

IF(TK.GT.TMI0)K=1 

COMPuTF F^THALPY OF ETHyLENE 

AlsC(l.K)*t(6,K)/TK 
_A ? s C f 2,<)/?.0  
A5=C(5,<l/^,0 
A'» = C(«,K)/U»0  
AS=Cf5,K>/S,0 
HHTsPNDMtTK)  
M»HRr*l.9Bs9t,*TR/2»,05« 

CDMPUTE SPFCTFIC HFAT 

AlsC(l,K> 
A2=Cf2.K) 
A^sCfJ.KJ 

.A<» = Ct<t«K)- 
AS=Cf5,K) 
CP = PN'JM(TK)*1.9B596/2B.05<1 

FUFLOOO» 
FUEL0002 
FUEL0003 
FuFL"001 
FUFLO0O5_ 
FUFL0006 
FUFL0007 
FUFL0008 
FUEL0009 
FUFL0010 
FUFLOOlt 
FUEL0012 
FUFL0013 
FUEL001« 
FUFL0015 
FUFLO0I6 

__FUEL00L7_ 
FUEL0018 
FUEL001» 
FUFL0020 
FUEL0021. 
FUFL0022- 

_FUEL0023_ 
FUFL0020 
FUEL0025 
FUFL0026 
FUFL0027 
FUFL<»0?8 

_FUEL0029_ 
FUEL0030 
FUFL0031 
FUFL0032 
FUFL00'3 
FurLOOS« 

_FuFL00S5_ 
" HJFuOOJb 
FurL"037 
FUFL0038 
FUri.0019 
FuFLOOaO 
FUFL^Cai. 
FUFL"0«2 
FUFL"0ä3 
FUFLOOoa 
FUFL0005 
FuF|_00a6 
FUEL0OO7 
FUFLOOaB 
FUELOO«"» 
FUFL0050 
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F" 

C    _6E   3TAN0ARD   RUFSS   AT   JET  FUtt   HpATlNG_V>LUP FUEL<>051_ 
C                                     ,                                                             , FUEL0052 
    HV= ( lBa^B6.0q»^7977,7»N )/(!!. 9 iq6B»N) FtlELOOSJ_ 

C FuFtoosa 
C        MEAT   OF   V>PJRl7ATinN   AT   77F   IS   ABOUT   isS   8/LB. EKELfl0-55- 
C FUEL0056 
 HsH-?0g75.O»HV+IS5.O FuFtO057_ 

RETURN FUFL0058 
 FNO ; FUEL005». 
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eGANcP      cnMPüTe GAMMA, CP—•-  (P.M. HECK) 

   SUBROUTINE_GAMCP< TT.G*M.CP,RGAJ.JijJiL  
OIHENSTON   TT(l)*GAH(l).cP(l) 

C*     VALID   TEMPERATURP   RANGE«      *~TTTTTUOO" 

1   R0j»RGAS/778. 
 00   1Q   L«J1.'J2_ 

T«TTfl> 
 T F (TVe.WOO.)   G3   TO  50 

C*. 
IFCT.GE.1bO0.)   GO   TQ   40 

G A M (i) s 2 ?2 i 70 8 /T**.'o7o2Tl 
GO Jtfl_lfl  

SO   GAMQ )»1*Q 
GO   TQ     10 

00   GAM(L)«1.2S0 

10 CP (L > sGAM (D *RÖJ/(GAH(L)i»irr 
RETURN   

GAHCP001 
GAMCP002 
GAMCPOOX 
_GA-1CP00<t. 
GAMCP005 
GAMCP00fc_ 
GAHCP007 
GAHCPOO*_ 
GAMCPOO» 
GAHCPQ10 

END 

GAMCP011 
GA"CP012 . 
GAMrpoiS 
GAMCP014  
GAMCP015 
GAMCPOlfc 
6ÄMCP017 
GAMCP018_ 
GAMCPOI» 
GAMCP020  
GAMCP021 
_GAMCP(»22  
GAMCP02S 
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CGAMH FUNCTION  GA«H  (T)*^:H; HEfiK GAMH0001 
 FUNCTION GAMH(TJ.__ GAHH0002_ 

IF(T.LE. 800.) 60 TO 10 GAMHOOOJ 
IF(T.CF. 3fc00.) CO TO 1? GAMH0004 

C* . GAHH0005 
 6AMH«g.g3To8/T»*.0T0gTl GAMHOOO*. 

CO TO 15 GAMHOOO'7 
  10 GAMHaliO . _GAMMO0O* 

GO TO 15                                                          GAMHOOO» 
1? GAHH»l.*2$q ; CAMM0010 
IS RETURN GAMHOOU 

 f NO GAMHOOiiL 
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CGCKP_       MATN DRIVER ROuTj.NE _FtlR GCKP-J__CAL.C *_ 
SUlWnUTlME GCKPt KK ) " 

 C DM MQN /TRoUHL^ F RR»f R RHAJ.^MTTRR iPREBi?  
LOGICAL        ERR,ES*MAJ,INERR,PRERR 
COMMON ^INDATA/ N,HF,WAR, T?,8FTA,T;>s;FARSfElN0_?C,Pfl«  

* ~ RC'HM).RCO?(Il)#RHCf 11),RNüX(U), 
* pTfii)»ps(infB|.ocfH)tQco(it)  

" REAL N 
COMMON /JETDAT/ NPT,S,RAnM?),TS(l g jj 'I ( 1 ?) , PPV ( 1 ?> t M WT f 1 ll l ^_ 

» CP(l2),FUU|(12),SPALnG(l2),T«EU2).OTHER! (?6) 
REAL  _        MWT 
COMMON /GAsCMP/ RICH(!2,2),>UELC2.!27?),ENTH(2.12,2), 

* C0NC(t6,?,12#2)fWCINPPf1?,?),OTHrR2(l9?) 
COMMON /GARTMH/ TG(2.i2,?),MWTGC2,l2.2),TAU(i2,2),CPG(2,t2»2) 
REAL MWTG  
COMMON   /STfTRL/   LSTA,FINAL»CHEMK,FIRSTM,FIRSTC,XC,DXC, 

NlST,PrtUTl,DUMSTl(B) 
FINAL,KIRSTM.FIRSTC 
POUri   

GCKPOOO.L 
GCKP«002 

GCKP0004 
GCKP0005_ 
GCKP0006 

 GCKPO0O7_ 
GCKP0008 

 GCKP0Q09 
GCKP0010 
GCKPO011 
GCKP0012 
GC*P00l3 
GCKPOOI

1
» 

 GCA£.0(LLi- 

LOGICAL 
LOGICAL  
INTEGER 

_£PJiüQN /CPRTNT/ 
CHEMK 
PPÜM(?Q) 

GCKPO016 
GCXPOOUL 
GCKP0018 
.GCKPOCLli- 
GCKP0020 

JiLAP0a?l 
COMMON /C'JNT  / rWA9,AR£A,MD0T»P,TVAff,V,RHn,T,C(25},lS,0IJM2C?) 
C1MHn\ /PRIN  / PRlN.Tt5Q),NPRNlS,EMD.EV.3TtP. ,  
REAL IVAR 

POUT] s .FALSE. 
JUS  

GCKP0022 
GCKP0023- 
GCKP102« 
GCKP0025- 
GCKPO026 
.GCj<PJ)fl2JL 

c 
SFT GPKP COMMONS 

GCKP002S 
r-CKP^O?1» 

c 
P     a PO.Iuu* 

GCKPOOJO 
GCKP0031 

T     = TG(I,K,2> 
TFr Tti F.'isnn  l r.n in  ?ni 

GCKP0032 
crxpiim 

)   POUT»   ».TRUE. 

OVAR     a   0. 
 I VAR_ __i_TJUllK»Xi  

NPRNTS   *   1 
 PRINT Q) s JTA.UOU21  

XMW        s   MWTSd.K,?) 
 CALL,JM°YCCJJ»JC»/UCJjJ.C-t 1^-1 +K+Zis CjJJü— 

TF(   FlNAi     .AND.   LSTA.EQ.1    .AND.*.£3.1 
IFC FINAL ) WRITE (6,50) K    
IF( PDuMf m.NE.O. ) WRITE (6,50) K 

50 FORMAT (lHt./'/////////_////////////////a7X«27H*** 
*" R F,?X.I?,3X,3M**») 
 CALL_SC_SPU_J199_J  

FIRSTCs .'FALSE.' 
.  CALL MOvE(l.C,CONCCl«t.K.lJ,U»lj  

TG(l.<,l)e   T * I .' 9 
GO   In  200      .. 

199   FRR        s   .'TRUE. 

STREAM 

GCKP003« 
GCKP003S. 
GCKP0036 
GCKPOO 
GCKP003» 

__GCKP0039_ 
GCKP00«0 
GCKPOoai 
GCKP0042 
GCKP0043 
GCKPOOO« 
-GCKPaoaS- 
GCKP00U6 
GCKPOOttT 
GCKP00Ö3 
GCKP00<i9 
GCKPO0S0 
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?00 RETURN r.CKPOosi 
201 TG(l,K.n= TG(I,K,2) 

CALL MovF(t,coNcri.i»Kr2i.cnNcr'ifi.'K7n.i6;ii 
GCKP0052 
GCKP005J 

GO TO 200 
END 

GCKPOOSa 
GCKP0055 

• 

" 
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 CG 

C 

CKP1      GENERAL CHFMICAL. KlNEUcS PROGP/lM                           GCKPtOOl 
SURRnUTI^E GCKP1C«)                                                  GCKP1002 

OHTAINFD FROM 04 BITTKER OF NASA ll/?<»/7t                    GCKP1003 
c GCKP100« 

LOGICAL NEXT.EVSTEP                                               GCKP1005 
e r.CKPiOOb 

REAL IVAR                                                         GCKP1007 
c GCKPtOOB 

COMHON/CHNn/nUHlJ^«), IVAR, Vt?8),DÜM?(?),NEXT                            GCKP1009 
C^M-iON/St NT/HM IN,HINT,MN|,HNP1,HMAX.NH,AvH,FMAX.ERRN» .IC V«KOUNT,ERRPGCKP10t0 
C0MinN/PPKr/PK(?8).;JK(?B),KKt?8),F(2A>                                  GC«PlO!l 
COMMOM/PPIM/PRI^T C5<0,*r>RNTS.END»EVSTEP                               GCKpt0l2 
COMMON /55TCTRL/ l STA.FINAL,CMrMK,FTRSIM,FlRSTC,Xr,OXCf              r.CKPt0l3 

*                 N'iST.POUTJ ,DUMSTl(8)                                GCKPIOI« 
LOGICAL          FIRSTC»FINAL                                           GCKPIOlS 
LOGICAL          P0ÜT1                                                GCKPI016 
COMMON /CPRINT/ P00"(?0j                                                GCKP10I7 

c 
c 

GCKP1018 
RFAD AND CONVERT INPUT, PFRFORM PRE-KTNETTC CALCULATIONS           GCKP10J9 
CALL KIMP                                                             CCKP1020 

.  ! IF (NEXT) GO TO 1000                                                 GCKP10?1 
c 
c 

GCKP1022 
PRINT REACTIONS, ASSIGNED VARIABLE PRnFlLf* iNTFf.PATlnN CONTROLS   GCKP1023 

c GCKP102« 
IF{ FINAL ?AND.' POUTl  ) CALL OUT!                                GCKP1025 

c 
c 

GCKP102& 
COMPUTE (NON-INPUT) INITIAL CONDITIONS                             GCKP1027 

c 
CALL PREOl                                                         GCKP1028 

GCKP102* 
c PRINT ALL INITIAL CONDITIONS                           GCKPIO30 

IF( FINAL > CALL 0UT2                                  GCKP1031 
IF( PDuM(H).NE.O. ) c*LL OuT?                                    GCKP1032 
IF (NEXT) GO TO 100O                                            GCKP1033 

C 
C 

GCKP103« 
INITIAL INTFGRATION STEPS                                          GCKP1035 
CALL INTI                                                             GCKP1036 
NH * 2                                                                GCKP103 7 
AVH s HINT                                                               GCKP10JB 
IF (NfcXT) GO TO 1000                                                 GC<Pin^9 

c 
c 

GCKP10«0 
IF ( *NOTI FVSTEP1 GO Trl I                                         GCKPIoal 

GCKP1002 
** INTFGRATION  -  PRINT RESULTS AFTER EVERY STEP                     GCKPIOOS 

2 NH » 0                                                            GCKPIO«« 
PRFV = IVAR                                                           GCKPlfluS 
CALL INTG                                                                 GCKPI006 
NM = NH • t                                                                        GCKP10U7 
AVH « HN n                                                                                                                                                    GCKP10«9 
IF (MM .NE^ t) AVH c (IVAR - PPEV)/F{0*T(NH)                           GCKP1009 
IF( FINAL ) CA1 L OUT 3                                                GCKP1050 

210 
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IF (NEXT) r.O TO 1000 GCKP1051 
HTOP « END - IVAR 
IF (HTOP ,1 E.' 0.) GO TO 100 

GCKP1052 
GCKP105J 

IF CfHTDP-HNPl) .LT. 0.) HNP1 a 
GO To ? 

HTOP GCKP105a 
GCKP1055 

c 
c LOCATF FIRST PRINT STATION 

GCKP105J» 
GCKP1057 

3 00 a I=1,NPRNTS 
IF (PRTNT(T) ,GT. IVAR) GO TO 5 

GCKP1058 
GCKP1059 

a CONTINUE 
S NS * I 

GCKP1060 
GCKPinfcl 

c 
c ** INTEGRATION  -  PRINT RESULTS AT PRINT STATIONS 

GCKP1062 
GCKP«063 

DO 10 isNS.NPRNTS 
NH r 0 

6CKP106Q 
GCKP1065 

c 
PREV s IVAR GCKP1066 

GCKP10fc7 
c SET NFXT PRINT STATION 

PRNT s PRINT(I) 
GCKP106S 
GCKP1069 

c INTFGRATE TO PRINT STATION 
h   HTOP s PRNT - IVAR 

GCKP1070 
GCifP»fl71 

IF (HTOP .I.E. HNP1) GO TO 7 
CALL INTG 

GCKP1072 
GCKP1073 

NH • MM • I 
IF (NEXT) GO 10 8 

GCKP107a 
_ .  .       _. GCKP1075. __ 

c 
GO TO 6 GCKP1076 

r.r*Pi077 
c SPECIAL STEP TO PRINT STATION 

7 CALL CASG f MN, QK,HT[lP.RK) 
GCKP1078 
r,rKPi079 

ERRN s ERRORC(V#RK,E#JCV.HTOP> 
CALL PREO 

GCKP1080 
r.ntPinni 

NH S NH • 1 
6 AVH : rlVAR - PRFV)/Fi OATrNHl 

GCKP1082 
r.r*Pinn* 

IF( FINAi 1 CALL OUT3 
TF< PDUlf 1D.NE.O. ) PALI OUT* 

GCKPioaa 

GCKP11A5 
IF (NEXT) GO TO 1000 
CALL INTC 

GCKPlOflb 
r.r.KPin87 

c 
10 rONTlNUE 

GCKP10B8 
r.rkP? nfl9 

c 
100 RETURN 

GCKP1090 

c 
1000 WRITE (<>.1001)    .     .    
1001 FORMAT (7Mo(GCKP),SX»a6HA FATAL 

•ATFO) 
ERROR HAS OCCURRED 

GCKP1092 
GCKP1093 _   

-  CASE TERMINGCKP109« 
RCKP1 fto1» 

C 
RFTURN I 

END 
  

GCKP1096 
      GCKP1097   

GCKP1099 
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er, 
c 
c 

MJO MODIFY   INITIAL   r,   PROFILES   To  FnRCE   »»PID 
HJIOGENIZATIDN.   OF   LOW   YRICH'S.     

_SUÖ«U 
COMMO 
«ML 
0 I M t M 

*   >JOld 
«ML 

JH3LF.5 
"*:ILFQ 
DIHLN 
INTEr, 
D1M&N 
'TITLF 
_!.PS(U 
»CONC( 
DI^EN 
EUUlV 

JTINE G 
•>. /CHIT 
MJETiMU 
SIOM CM 
0 0 ), T H a 
MOLF1f1 

(100),^ 
SUM RA 
EH MwT( 
SIDN CP 
(2()), P-» 
J.3LJCC 
/hH),01 
SION SP 
ALEMCF 

H 30£ Y    ...•  
S   /   HITS,BLANK 
REF,N 
AMKi2),ALKI^),SCM(l?),rPC(3S),r,JET(?00),Y(200), 
(2O0),TID(200),ED(200) 
00),M.)LF2(100),lOLfr^f 1 00 i, MOL F« (100)» 
ÜLK!}ClU0),-MULr7(100i,MOLraCl001«- 
OLF10( 100),H!)LF1 1 ( 1 00), *lnLF 12(100) 
D(12)# TSU»?),UJ(12)«SPVC12)       
12) 
Cl2).FUEL(12).SPALDG(12),TKf(l2),0TnrHf36),-    
TNT( <o),RCu(in,Bcn<;(ii ).RMC(n ).RN'.TX(I n,PT(ii), 
HJl ()CJCU±f-HX£Ht-2itX»ÜC-lMCP(2-'4-X^F-ÜUL-CaHlrEMTHUax>- 
HEW2(1<>2) 
LDG1(12)«F(2,12,2),PQUM(?0J -  
(FUUL(l),F(l,l,I)) 

C 
JÜAttt:ULSJ/A/YmN«PDUH. YAIR- 
NAMELIsr/GMJnOT/NPTS»YMIN,FUEL#F»SPA| DG,SPLDG1,GJET,NJ,RICH 

DATA   POUH/20*0.0/ 
C 
C 

-C- •flEAO--i?.R£J£-T   INPUT   FlUE 

-_1_READ- 
* OIAJ 

.*   MURE 
* CT6, 

 *_MOLF 
* MOL? 

NPT; 
TITl 

( U . «_  
,MJFT,TIJET,VJET,PE»TF,ITE»VF,GFX,RG.PR,PRl#Sr»TREF, 
F.OTFFf MCCNAMt #ALE#SCM,CPC#MJ,NM»CII»CT2,CT3,CT«,CT5» 
CT7.CTH,G.1ET, Y,(JD,THD7TID,ED, 
U-MJLF-2 ,-HOLF i^MOL-f^^^LF-Sr^OL-F-b^- 

—*- RCO 
*   RICH 

_*_,G£X 

7#v<OLF8,Hr)Lt'9»HjLF10,M0LFll»MO'-Fl2# 
,RAO,TS,uJ^PV,Mi^l ,CP,FUEL»SPALr>GrTKE,3THFR, 
E,P^lNT,N,HF,iMAR,T2,BeTA,T2S,FA«b,FIN02C,PO# 
RCj2»RHC.RNOX»pT,PS,BLf|C,QCO, —  
,MCINCP/FUUl ,ENTH»CUNC,0THER2 

REWIND 1 

YMlNaO.JO 
YAIRsrtlTS 
R£AD(5»A) 

- C - 
YMlMr(1.0-YMlN)/YMlV 
DO   10   NN»1,MPTS 

10   SPLDGl(MM)sAMlNl(SPALDG(N«g),Y>1INl« (FUEL (M*n-F(?,NN,I ))•*?) 
GJFT(l)sSP|.Dr,l(l) 

G^ODOOOl 
GM3D0002 
GMOOOOOi 

. GMODOOOU-- 
GMO300O5 
GMOOOOOb 
GMT30007 
GMOD0008 
0^-130009 

-X.MOOOOIO- 
GMOJOOII 
G.M000012 
GMOD0013 
GMOjOoia 
GM000015 
G,^noo-o-ii>- 
GHOO0017 
GMooooia 
GMO;>0019 
G1OD0020-- 
GH130021 

G*9D0023 
GMOD002*- 
GMOD0025 
GKOD0026 
GM3D0027 

_6M0!)0O2ö— 
GMQD0029 

-GX030030-- 
GMO30031 
GMOD0032- 
GMODOOÜ 

-£MOD003<^— 
GMQD0035 
GMO00036 •-- 
GMOD0037 
GMOO0O3U 
GMC1D00 *9 
GM<)}00<40-- 
GM0300U1 
GM(JD00«2 
GMr)D00«3 
GWDDOOa« 
GMOTOoaS 
GH>f)00<it» 
GM1OO017 
Gi!i900<!8 
GMi"iDO0<»9 
GM!1.-)0050 
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r 

20 

NPPlsNPTSM 
00   50   NN»l,»IPPl  
Ja6*(NN-i) 
lF(K»4.Ea.t>GO- TO   20  
GJF T(J)=0.5*(SPLOG|(NN-1)*SPL0G1(NN)) 
CJfT(J-H)=o.l*5PLl>Gl(NN-n*o.9*SPLf)Gi(»lNJ 
IMNN^F.gjNPPnGO TO <»0 
JP»',sj»2  
jp<l=j*i| 

_00_iO-J=JfcP ,~JP4- 
30 

«0 
bO 

'GJET(J%sSPl.!)r,l(NN) 
GjET(JPa>J)=0,9*SPLDGl(NN)*0,l*SP|.06!(NN«.l>- 
60 TO SO 
GJI- T(J*2)=SPLDG|<NN) .  
CONTINUE 

GHOD0051 
GMOOOO«- 
G10D0053 
-&M00001»*- 
GH000055 
G*0D005«>- 
GHQ0005/ 
GMOD00S8 
GUOD0059 
-GHOO^OVO- 

C 
C— 
c 
-C— 

IFrY»lR,ME,BUS)RICH(NPPl) = YMR 
-IF(PoUMCl).Alt,0.0)«RlTE(6,GMOoaT4- 

GM030061 
GMO000H2 
GM000063 
GM00006*- 
GMOD006S 

REWRITE PREJET PILE 

GMOO0O&7 
GMOD0 06&- 
G1DD0069 
GX00007-0- 
GH000071 
-GM04NWW- 

WRITE (1) 
-*- OIAJ»MJETrT-IJET,VJFT,PErTF,TIF,Vt,&FX,RG,PRrPRTrSCrTRFf-,  
* MUriEfr.DI(-F,NC#CNAHE,ALE#SCH,CPC,MJ,Nl#CTl.CTa,CT:i,CTa,CTb, 
* CT6,CT/.CTa.GJET,V,Uc>,THn,TID»E.O#- 
*   HDUFl.>inLF2,HnLF3#M0|.Fa,MriLP5»>10LF6, 

-J^-MOLF^-r-MOLP^-HQ^^^-WOL-^-M^T^Ot-F-M r HOif-fcg-y- 
NPi;,HA-),T3»UJ#sHV>Mwt,CP#FUEL#SP»L0G»TKK»QTHFR# 
TIfLE.?«lNI#N,HF,WA«,T?,HCTA,T2S,FAp5rEIMr»2C,P0^- 
RCD,RCJ?»RHC.RN0X,P1,PS,BI 3CQCÜ, 
RICH,WCI.*cPrFUUl*EN!H,cONC,OTHER2  
»GEX 

RE-luRN  
END 

GM030073 
GMOD007U- 
GMOD007S 
GM000076- 
GMOD0077 
-GHOOOO^*- 
GMDD0079 
r.Mnoooeo- 
GMOD0081 

-GMQoooa^- 
GMQD0083 

-G*Q0O^>A4- 
GMQ00085 
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CHCKQ2 
C 
C 
e 

FULL-EQJILIöRIUM COMPOSITION CH(N)»AIR-H20 SYSTEM 
BRUTF-FORCF METHOD 
LIKE HCEQ3 EXCEPT COMPOSITION RETURNED MOLE FRACTIONS 

SUBROUTINE HCEQ2(FAR,*AR,MC,T, P  »ElXCO,FiXNO»ZZ) 

LUf.ICAL FIxC0fFIXN3,SAMIX,TR0uBL,N0S0LN,D0NE 
LOGICAL D1S30C   
REAL MF,Kl.K2,K"3,Kfl,K5,"LNK6,LNPK6 
DIMENSION 7(ll),ZZ(il)  
DIMENSION R(3>,A(9),Dz<3V 
COMMON /GHSC  / FF(?5)>HH(?5)>SR(2S),CPZ(aS).DCPR(gi>) 

EQUIVALENCE(D3UMH#B(1)),(DSUM3,B(2)),(DPK6,B(3)J, 
»(D?H2,DZU)),(DZ02,D£(2)),(DZH?0,DZU)) 

ORDER OF "SPECIES • H»0>H2#02,0H,H20,C0,C02,N2,A»NO 

TROUBL= .FALSE. 
SAMIX=(FAR-JLDFAR*^R-OLDWAR»HC-OLQHC) tEQ,0.0 
IF(SAMIX)B0' TO10 

CALCULATE EQUIVALENCE "RATIO 

ÜLDFARaFAR 
OLDWARsWAR  
OLOHC=HC 
MF=12.01*i.*008*HC 
FA»S = 0.20 9«9!>/28.<»6()6*MF/(1,0»0,25*HC)" 
ER=FAR/FARS 

TOTAL P3UM0-ATQMS EACH CONSTITUENT PER POUND MIX 

GARSt,0*FAR*WAR 
S U M H = C F A R * H C / M F'• NÄ R * 2. 0 / t » . 0 ifc V76ÄR 
SUMC = (FAR/MF+lt-<«/2fl, 9666)/GAR 
SUM;)=CWAR7^.O~| 8 + 2. 0~*(0,209<|95*3E*a)/28,9666)/GAR 
SUMNZ2.0*0.7H0B81/28,9666/GAR  
SUMA = 0.009i?<4/2B.9666/GAR " 
CC = ?.0*SUMC tO,S*SUMH-SUMO        _^___       
ZZXs0.t>*(3F-Ü*28,9fc<>6/lfl.Öi6*wAR)»SÜMN/0.7"80Böl 

 CCL = SUM^O.i>*SUMH-ZZX  
If f t'C'L * WE 10 • 0 } CGI «I E~*IS 
CCR = 0,S*(SljMU-S'JMC-ZZx)  

10 BtTAlBO.Ol 
DPKbsO.O 

SET CONCENTRATIONS QF   ISOLMEP SPEC!ES, ZERO QTHFHS,_ 

CALL SETH(I»0,0,Z#11)._ 

HCE02001 
HCE32002 
HCE02003 
HCEQ2001 
HCEQ2005 
HCEQ2006_ 
HCE02007 
HCEQ2008 
HCEQ2009 
MCE92010 
HCEQ20U 
_HCE0?012_ 
HCEQ2013 
HCFQ201« 
HCEQ2015 
HCF.32016 
HCE02017 
HCE3201B 
HCE02019 
HCE02020 
HCE32021 
HCE02022 
HCF.02023 
HCE3202« 
HCE02025 
HCFQ2026 
HCE32027 
HCE32028 
HCF32029 
H.CE3203_0_ 
"HCE32Ö31 
HCEQ2032_ 
HCE32033 
HCE3203<» 
HCEQ2035 
HCEJJ2036 
"HCE0203r 
HCE02038 
HCE32039 
HCE32040 
HCFQ20«t" 
HCE320«2_ 
HCFD20ÖJ 
HCE920ad 
HCE320«S 
HCEQ2006 
MCE320«7 
HCE320«8_ 
HCE320«9 
HCE32050 
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 ZUO>=SUMA  
IF(FIXCa)Z(7)sZZ(7)/(ZZ(7)*ZZ(8>)«3UMC   
IF(FlXN0)Z{tnsZZ(H)/fZZ(Ü)*2,0*ZZ(«»TyiSUMN 
IFCT.E0,OUDDGD   TO   20  

GET EQUILIBRIUM CONSTANTS '        

OLDT_«T 
TXK 
CAUL 
"Kl 
K2 

s T TUB 
TH*M( TXK # I. )      

Ex P (FF(37+FF(4)-2,0*FF(5>) 
EXP(FF(3)»FF(q)-FF(6)-FF<2)) 

-KT»rF(l)*FF(«>)-FF(fc)-FrCl) 
IF(<3.GT.BB,0)K3«a8.0  
KJ=EXP(K5) 
KqsExP(FF(a)•FFC3)»FF(6)-KF(/)) 
K5=EXP(FF<9>*FF(«)< 
LNKbs      FF(t)»FF(5V 

2V0*FF(fiTT 
FF(6) 

20   LNP"Kl,sL»4K6*AL0G(P/la.b96i 
 DlSSoCs(LNPK<i.LE.60.0).ANO.(CCRtCT.lE»B) 

IF(,NUT,01S5UC)aETAls0,o 

nrSTTWUTZI   PRIMARY   SPECIES 

30 

IF(ER.GT.1.'0)GO   TO   30 
BETA!   s   A*AX1(   3ETA1.   Z(7)/CCL» 
BETA1   a   BETA1*I,00000ÖI 
Z(3)BBETA1*CCL-Z(7)  
Z(<l)s0.5*(Z(3UZ(7)-Z(UJ»CC> 
GO TO ao  

(Z(M)»CC)/CCL ) 

BETAi • »MAXK BETA1, 0,5*Z(11)/CCR# 
BtTAl *   BETAI»!,OOOOOOl  
Z(a)=OETAUCCR-0,S*Z(|l) 
IF(FIXC3)GQ TO 35  
AAASKÖ-I.'O 
CCCsCC*?.0»Z(q)»Z(ll) 

0.5*(Z(7)-CC)/CCR ) 

BRB=-(CCC*AAA*Ka*SUMC»0,5*3UMM> 
ccc=ccc*Ka*suMC 

35 
"'40 

Z(7)=-0,5*(BBB*SQRT(BBB**2-q,0*AAA«CcC>)/AAA 
Z(3)sCC*2,0*Z(4)«Z(7)»Z(U)  
Z(6)sSUHU*Z(7)»Z(ll)-2.0*(SUMC«Z(a)) 
!F(DlSSJC.ANP.<Z(q).LE.O.(P) Z(a)slE«30 

BEGIN ITERATION 

MCE02051 
HCE02052_ 
HCE02053 
HCro205«_ 
HCEQ2055 
.HCEQ205fc 
HCE02057 
HCEQ2058 
HCE0205» 
_HCEQ2060_ 
HCEQ2061 
HCFQ2062 
HCEU2065 
HCF02064 
HCEQ2065 
HCF02066_ 
HCE02067 
HCE02068 
MCEQ2069 
_HCEO?070_ 
MCE92071 
_MCEG?072_ 
HCEO2073 
HCEQ2074 
HCEQ2075 
HCE02076_ 
MCEQ2077 
HCEQ20 78 
HCE02079 
HCEflZOBO 

DO 100 Isl.30  

RADICALS FROM EQUILIBRIA 

Z(S)=SQRT(Kl*Z(3)*Z(4)> 

HCEQ2081 
JtCEQ208?_ 
HCEQ2083 
_HCEQ?08Q_ 
HCEQ2085 
HCEQZQBb 
HCEQ2087 
HCEQ208b^ 
HCEQ2089 
^HCEO^O^O 
HCE32091 
_MCEQ2092_ 
HCEQ2093 
HCEQ209« 
HCEQ209S 
HCEQ2096 
HCE32097 
.HCF.Q^O'B^ 
MCE32099 
HCEQ2J00 
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Z(l)sKJ*zn)*ZC5)/ZJM  
IF(HXCJ)CO   TO   50  
Z(7)•««*SUHC*Z(3)/(Z(6)»M»Z(3)^ 
Z(8)sSUMF-z(7) "  . 
IF(FlXNJ)Gn TO 60 

HCEQ2101 
HCE02102 
HCEU2105" 
MCE0210<» 
HCEQ2105 
_HCEQ?1A6_ 
HCF02107 
HCE0210B 
HCEQ2109 
HCEQ2U0 
HCE02111 

_HCE02112_ 
HCEQ2111 
HCF021t<» 
HCEQ2US 
HCE021I6 
HCEQ21I7 

_HCE02llj9_ 
HCEÖ2119 
«CEQ2I20 
HCE32121 
HCE02122 
HCE0212T 

_HCE02!_2<» 
HCE02125" 
HCEQ2126 
HCE02127 
HCEQ2128 
HCF.Q2129 
_HCE02l30_ 
HCE02111 
HCE02132_ 
HCEQ2133 
HCEQ213« 
HCE02135 

_HCE_Q2JL3J)_ 
HCEQ2137 
HCEQ2138 
HCEQ2139 
HCE32J10 
HCE02141 
HCE321Ö2 
HCE02l«3 
HCE021ia 
HCF02105 
HCE021U6 
MCE02ia7 
HCEQ210» 
HCEQ?l«9 
HCE02150 

50 

60 

ZO2~<S = 0,0 
rF(DlSS3C)za2KSsO,25*«5*Z(«)     
Z(ll)sSQRT(ZO2Kb*(Z02Kbt2,0*3ÜMN"))-Zb2K5 
ZO)=0.b*(SJMN-Z(lt)) 

DSUMH=SUMH-Z(1)-Z(5)-2,0*(Z(3)*Z(6)) 
0SUiü=SUM3-Z(2)-Z(5)-Z(6)-Z(7)-Z(ll)-2.0*(Z(«)*Z(8) 

 SPHso.O  
00 7o J«t#lf 

70 SPM=SPM*7(j) 

) 

TFTtTt SSüC)0PKbsi.NPK6«.AL0G(Z(&)/Z(l)*SPM/Z(5)) 

1EST Fo'R CONVERGlNCE~~ 

ÖÜNEs'(*9"S("i>3llMH),LTtTE-6*SUHH) 
'.AND.(AHS(pSuMÜ).LT.lE-fc*SUHO) 
• ."AVÖ.CAdSCDPKb   ).LT7TE-6 
IF(POME)   Sn   To   99 

) 

PARTIAL DERIVATIVES TO DlRFCT CONVERGENCE 

UNDISSOCIATEp RICH MIXTURES 

IF(5TSS'JC)r,J TÖTT5 
ZCnDH? = Z(7)/Z(3)  
ZCU0C=Z(7)/3UMC 
PZN2O»(P3UMJ+0.S«ZC0PH2«(1.0-7C3DC )«f)3UMH) 

"T( 1 , 0>Z CO DM2 • ZC30H2"*Zc00C * ( 1. Ö/K~a«l *0) > 
DZn2s0,i*DSUMH-DZH2O  
0202*0»0 
GO TO 99 

DISSOCIATED MIXTURES 

7S Zl = A«AXlfZM),lE«56> 
ZUsAMAXl(Zt«),lE-J6) 
A(»)s2.0+O.S*(3,0*Z(J)»Z(5))/Z3 
A(?)=(Z(?)*n,5*Z(S))/73  
DC0Dx=K~a*SÜ'iC/(Z(6)»K(i*Z(3))»*2 
IF(,NJT,F1XCC1)A(2)SA(2)-0C0DX»Z(6) 

H>0 COKiTIvUITT DEFECTS AND 3-BOPV EQUILIBRIUM DEFECT 
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A(3)3(I,5*Z(1)*Z(2)*Z(3)*0.S*Z(5)»2,0*SPM)/SPM/Z3 HCEQ2151 
A(4)=0.WZC1)*Z(5))/Z« HCEQ21S2 
A(5)>2.0»(Z(2)*0.!>*Z(5))/Z4 HCCQ21SS 
ONOOO2S0.0    HCEQ2l5a 
IF(Z(«),GT;CE«S8/KS)ONÖDÖ2=0.5*K5*Z(9r/{0t25«K5*Z(fl)»2(tl))       HCEa2l55~ 
JF(, NOT , FI XNO)A(S) = A(5)*DNnDQ2 HCE32 \Sb_ 
A(6)=0,!>*(7<1)*ZC5T)*Z(2>»7<<I)»SPM. HCEQ21S7 
IF(.NaT.FIXNO)A(6)BA(t>)»0,S«PNOD02«Zf<Q HCEQ2158 
A(6)sA(b)/SPH/Z4 MCE0215» 
A(7)=2.0-Z(1)/Z(6J HCEQ2160. 
A(8)=1.0»Zf2)/Z(6> HCE02161 
IF(.NOT.FIxCO)A(8)sA(8)tDC0DX»Z(3) HCEQ2J62_ 
~AT9)s(-Z(lW(2)+Z(b)t2,0*SPH)/SPM/Z(b) HCEQ2165 
__ HCEA216« 

NEW ESTIMATES OF PRIMARY SPECIES HCE02165 
HCE02l6b_ 

CALL ~SOLV3(«»B,DZ«NOSOLN) HCEQ2167 
99 TRÜÜBL« TROUBL.0R.N33oLN.qR. (I.EQ.2Q ) HCEQ2168 

~C HCE02169 
C   PROBLEM DIAGNOSTICS HCEQ2170 
C HCF02I71 

IF(TROU8L>WRITE(6,1000)I.Z HCEQ21T2 
i~000   FORMAT(1X,I2,8X,      IP11EI1.4) HCEQ217J 
 IF(pnNE)GO   TO   HO HCEQ2l7a 

C HCEQ2175 
 DZL1M=-0.99»Z(3J •_ HCEQ2176 

lM0ZH2,LT.DZLIM)DZH2sDZLIM HCEQ2177 
 2(3)sZ(3)*DZH2   HCE02178 

DZLlM = -0."99*Z(a) HCE32179 
 IF(DZÜ2.LT.'DZLIM)PZQ2«P2HM HCEQ 2 UBJJ. 

Z(<t) = Z(a)*0ZU2 HCEQ2181 
 Z(6)sZ(b)»QZH20 HCE02182 
C HCF.a2l83 

100 CONTINUE HQE0218« 
TROUBL* .TRUE, HCE3218S 

HCEQ2186 
~C   PROBLEM DIAGNOSTICS HCEQ2187 

C HCEU2188  
110   IF(TROU8L)WRITE(6,1001)FAR,WAR,HC,T»   P      ,FIXCO,FIXNO                                   HCEQ2189 

1001   FORMATdSHO   I H,  HCEU2190  
'                                                             lOX, 1H3, IPX, 2HH?,9X,2HJ?,9X,2HÜH,9X,iHH?U,tjX#HCFQ2lV» 

 t2MC3,9x,3HC32tBx,?HN2,9xf2HAR,9Xf?HNQ/ "CE32l92_ 
•25H0PSE32  DIAGNOSTICS        FARs,F9,6,6H     WAR«,F9t6,SH     HC*,E10,3, HCE0219J 
MM     T3.F9.?,7H ps.Kj 0 L5_,_8H FJX t3?j L2_t 8H f_I XRU= # L21_ HC E Q219 <l. 

C HCEQ219S 
C  _ COMPOSITION RETURNED AS MOLE FRACTIONS    _ HCEQ2196 
C HCE02197 

CALL FMPYCH.1.0/3PM,7,ZZ,11) HCEa2l9B_ 
C MCE32199 
_. __ RETURN , r    _ . _      HCEQ2200 
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CHCE03       FUl1-EOUILIBRTUM COMPOSITION CHfN)-AIR-H?0 SYSTEM 
_C l 1<E HfFQ? FXcFpT COMPOSTT IQM PfTuWNFn Mm E8>) R MIX 

HCE03001 

SUBROUTINE   HCEQMFAR.wAR.HC.T.   P      .FTXCO.FTXNO.ZZ) 

J, OGICA L_ _F I xCO.FTXN0.S*MIX.TRnu»L tttflSflUUflflMt 
LOGICAL   filSSOC 
REAL   "F,Kl .'K?f K3,Kfl#K5,LNKfc.LNPK6  
OIMENSTON   7(1t)«ZZ(ll) 

J> IM E MSinn   B (3).A(9),D ZtiL 
COMMON   /GHSC      /   FF(25),HH(?5),SR(?5).CPZ(25).0CPRC?5> 

EODIVAI ENCFt0SUMH,B(n>#(DSUM0#B(?)).(DPK6.nf3))# 
'rDZH?,oyfi>),iD2Q2,DZf2ii.(ozH2atP7(sii  

MCEOiOOJ 
_HC?Q300a. 

MCE01005 
„HCFQ3001I. 

HCF03007 
JiCFJlfllL 
MCEQS009 

_HCEQ3QLft_ 
MCFO3011 

_HCEQ3012_ 
HCE03013 
HCFQ30:a 

ORDER OF SPECIFS • H, O.H2.-Q?. QH.H20.CO. CO?. N2, A.NO 

TRniiRL=   .FALSE. 
SAMIXs(FAR-OL0FAR*i«lAR-OL0WAR»HC-OL0Hr).E0.0.0 
lF(SAMTX)Gr>  TO   »0  

HCro30i'. 
_HCF(J3$J6_ 
HCE03017 

_HCF030t8_ 
HCF03019 
HCEQ30?0 

-CALCJU.AJX_FQnrVALEM££   «ATIQ 

 OLf>FAKsFAR_ 
OLO*AHs«UR 
OLDHr=HC 

HCFO30?l 
_HCE930?2 
HCEO302J 
HCFQ30?q 
MCE03025 
HCFQ302b 

MF=l?.01*l.008*HC 
f»HS=0^209q95/2B;9hbb»MF/(t t0»Qt25»Ht) 
ER=FAR/FARs 

TOTAL POUND-ATOMS EACH CONSTITUENT PFR POUND MIX 

GARst .o + FAR + WAP. 
SUMHS (F AR*MC/MF«.WAR_*2 ;0/18'0tfe)/GAR 

HCF03027 
JHCFQ3028 
HCFQ3029 
MCEQ3030 
"HCF.03031 
HCFQ3032 

SI/MC=(FAR/MF*3E-a/?n.066h)/GAR 
 SUMH- ( M»»/ 1 B . 0\ 8*2.'0_* ( 0 .?09<i95»3E-q)/?fl.96<»6)/GAR 

SUMN = ?.'0*0 778 0881/28.96«>fc/GAR 
 SUM<VrQ>no9%2ü/?8.9t>6(>/r,AR  

CCs?.0*SiHr*0.5*SUMH-;iUMO 
 7ZX = n.SM3F-u»29.'9t>6b/lft.'01<>»WAR)»SUMN/0.'7WOn8l  

CCt.=SUMC + or5*SUMH-ZZX 
TF(CrL.LEt0.n)CCl,slF-t5_ 
CCR = 0.S*fSl|MO-SUMC-ZZx) 

\0   RFTAHft.Qt  
OPKfcsO.O 

SET   CHNCFNTRATTONS   OF   TsOLMED   s^ECIFS.'   /FRO   OTHFRsi 

CALL   SFTM(|,o.0.7«ll) 
7(»0>g?iUHA  

«CFO1033 
HCFQ303«» 
HCTQ303S 
HCF0303(> 
HCE03037 

_HCFfi30%?_ 
MCE030 39 
HCFQ30«0_ 
HCFOSMI 
MCFfi30«2 
HCEQ3043 
HCF^3oa'4 
MCFQVOUS 
HCF04«0b 
MCFO30a7 
MCf)3048 
HCF030«9 

JltfJlJWO. 
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IF(FTXC3)/f7)= 7 7(7)/(ZZ(7)*7l(8))»SUMC 
If ( F;XN,nzM1) = ZZ(ll)/(l?(1 l)»?.0*7Zf9) WSIIHN 
IFf I .FO.-ILnHGO   TO   ?0 

MCEO3051 
HCf.Q^OSZ 

C 
C 
c 

GET ENlJlLlRRTUM CONSTANTS 

niOTsT 

_TXK   a T /1 . B  
CAI L Fw»i»C ?XK . 1 . ) 
Kl=cxP(FF(^WFF(q)-g.O»FF(S)) 
K^s^YOfrrfO + F»- (<1)-FF f 6 )-F F ( ?) ) 
K(:'K1)»FMS)-rF (h)-FFjl )  

K^=EXP(<^) 

HCFO305J 

HCEQ30S<L 
HCEQ505S 

HCE(5305ft_ 
HCFO30S7 
WCFQ30S8 

eo 

Ktts£xP(FF(ft)*FFm-FFf6)-FFt7)) 
KS = C xn (FF < o ) +FF ('4) -;>. Q»FF(1 I ))  
t *KS =  FC( , )*FF(S1-FFf6) 
I ^P'<h = l. vKh»A|..jr. (P/1U.S96) <  
OlSSnrs n.M^Kb.LF.bO.'oi."»ND.(CC».GT.lE-B> 
TF(.NTT.OISSnC)^FTAl=Q.Q  

HCE03059 
HCFQ5060 
HCF03061 
nCFQ30*>2 
HCE03063" 
HCFQ306q 
WCE03065 
HCFQ3066_ 
WCEQ3067 
HCFO3068_ 
HCF33069 

JJCEQ307Q 

TNITIAi J7E PPIMARV_SPfCj.ES_ 

IFfFR.GT.J.njr.O   TO   30        _ _.  
NFTAt    r   A1»X1(   HfcTAl,    Z(7)/CCL»    (Zfll)»CC)/CCL   ) 
HETAt   »   HETAi«i.nopoonl  

HCFO3071 
HCEQ3072_ 
HCEQ3073 
HCEQ307i 
HCE03075 

•HCFn3Q7fr 
7(3)=^fcTAl.crL-Z(7) 

 7 <3 ) = 0 i 5 » USi l±l (7)-ZMl)-ffi  
r.ij Tn 40 

.30   PFTA^ i   A_MAX1(   «T*1»   ».<*» 11 i/Cf». 
RFTAt    =    RFTA1»1.0000001 
 7(u)»RFTAi«cr»-n.w(m  

TF(FIXC l\r,n   T )   3S 
 AAA=*'I-1 .0 

CCC«rC»?.0*?(«>»2f ID 
HHH = -(CCr«AAAfKU*3U»lCtP.!>*SU.HKi  
ccc=rcc*"<i*suMc 
?(/? = »ftt«»f*M R»SnRT(BiH««?-u:0«AAfPrr)i/AAA 

_C£*LZ.m-CC )YCCJL_1^ 

HCE03077 
HCEQ3029_ 
HCFO3079 
"CEQ3080_ 
HCEC130A1 

_hCfJ33ilB2_ 

JS ZC*)sCr»?.n*/(fl)-Z(7)»7(U> 

«0 7<6) = Sii*n*7.(7WU! )-2,0«C$JMCtZi.ail.  
TF(OTSS3C.A'lD.(7(«).LF.0.01) Z(4)IIE-30 

BEGIN TTFKATT1N 

PO 1O0 Irl.30 

HADTCAI s FR.IM rai'fLTtfft* 

Z(S)*S0XTU1«Z(3)«Z(4)) 
 U2ll3222 UHHAilltki 

MCEQJ0S3 
WCEQ308«» . 
HCFQ3085 
HCEQ30n*_ 
HCF03087 
_hCEQ3039_ 
HCEQ3089 
HCF03090.. 
HCE03091 
«CEQ3092 
HCFQ3093 
_KCEa3D9JJ_ 
MCFQ309S 
"CE0309b 
HCFfi3(>97 
HCET3099 
HCFT^099 
HCLa31Q(L_ 
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Z(I)=K3*7(3)*Z(5)/Z<6) HCEÖM01 
lF(FTXCO)Gn TO 50 MCFD3102 
Z(/)SK«*SUMC*Z(3)/(Z(6)»M*Z(3)) HCEQ3103 

50 7(a)sSUMC-7(7) HCFO^tOa 
IF(F!XM5)Gn TO 60 HCEQ3105 

 ZOJ'KSsOjJ) HCE03JL0>_ 
TFfÖTssnC)702K^=0.25»KS*Z(4i MCFQ3107 
7(1 l)s.SQRTfZn^K5«(Zn2K5»?.0«3UHN))-Zn?KS MC F_Q 31 OB 

60 Z{9) = 0.S*(8l.lMN-Zni)> HCF33109 
HCFR3110 

C   H,0 CONTINUITY DEFFCTS AND 3-BODY EQUllIBRIUM DEFECT HCFO3III 
_C , HCFQ3jJ_2_ 

OSUMHsSUMH-Z(l)-7(5)-?.0*(Z(3)»Z(&)) HCEQ3M3 
 DSU»m=SU>«0-7(2W(5)-7(tO-7(7)-Ztn)-2.0»(Z(q)+7(BS) HCF03H0 

SPM=0.0 HCF031I5 
 DO 70 Jsl.ll . MCE03116 

70 SPM«SPM»7(.|) KCEQ3117 
 IF(D!SSUC)nPK6=LNPKh-tL0G(7(<Q/Z(n»SPH/z(Sn MC F 0 3 it» 
C KCffMlt» 
C   TEST FpR CHNVERGENCE HCFQ3120 
C . HCEÖ3121 
 DQNEc(ABS(OSUMH).LT.lF-h*SltHH) t •_ HCFQ3122 

•.ANar(ft^S(0SUMb).LT.»E-6*SUM0) HCF03123" 
 '.'<W9.(ABSCDPK& ).LT.lE-6 j HCE0312« 

IF(OnNE) Gfl TO 99 HCE03125 
_£ , HCFQ3l?b 
C   PARTTAl DERIVATIVES TO DIRECT CONVERGENCE HCEQ3127 
_C H C F 0 3 128_ 
C   UNOlSSpCIATED RICH MIXTURES HCEQ3129 
_C HCEO3l30_ 

TF(D1SS0C)R0 TO 75 HCFD3131 
 ZC(H)H<?=Zf 7)/7(3) HCFQ3132 

ZC0DC=7(7)/SUMC HCF03133 
OZH?ngfDSÜMOtO,'s*ZCOPH?«(l.'o-7CODC1»D5UwH) HCFQ3l3<l_ 

'/U.Ot7CnDH2»ZC'.10H2*ZcnDC*u7o/K«-l,0)> HCE03135 
 D^H2=0^5»DSUMH-DZH2Q HCFQ3l36_ 

DZn230.0 HCF03137 
 GO  Tn 99 .HCEI331ISL 

C MCE03139 
C_ DI SSOC T ATED MIX IURfS . . MC F Q311{0_ 
C HCF03MI 
 75 Z3=AMAX1 (Z(3),1E-36j       HCFQ31U2 

Za = AMAxifZf«l),1E-36) MCEQ31<»3 
 An) = ?-0«0'5M3T0*ZMl»/fS))/73 H C F 9 VI «JL 

A(2)s(7(?)»0.5«Z(S))/?3 MCFQ3ia5 
PC0(>X3K<i*SljMC/<Z(6)«K<<*2mj**2  . . ._ HCEQ31Ü6 
IF(.NUT.FIXCn)A(?)=A(?)-DCnDX*Z(fc) HCF031U7 
*(3)s(1..5«7(1)*2(2)t/(3)t0.5»zC»)-?.0*S<»M)/SPM/z3  _. ._ _  MCEQ3l«8 
A('l)s0.S«(7(1 )«Z(5>>/7« MCFQ3JA9 

JLLb Lsa.0it7(2HQ.'5«/(S))/7<l HCEQI1ÄIL 
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DNOi>fl2s0.0 HCF03151 
 TF(7f '').nT>K-3B/K5^DNnpn?:;0,>5»KS*2(0)/(0.?5»KS»Zta)*Zfl1 )1 WC F 5.3JJ52_ 

I F f .K.JT.Flxun)A(S)=A(S)+DNnori2 WCF03J5J 
 A(6)sO.'s*(7(l)t7('J))*Zf2i*7(fl)-SPM       . .      _     __HCEQM5<»_ 

iF(.Kj3T.rixNn)A(h)=A(6)+o.5*DNOOo?*zra) HCFQ3IS5 
         A(MrA<b>/SPM/7<» HCE03l56_ 

A(7)s2.0-ZM)/7(6> HCFQ31S7 
 A(H) = l.(Wf?)/7(M HCEQ31SB 

irf*NnT.F!xct»A(B)*A(ct)*Dcni>x*Z(3) MCFOMS9 
 A<9)s(-Zfl j-7f ?!•/((> )_*^,0*SPMj/SPM/Z_t6J    f<CFT3160_ 

C HCE031M 
£ NFW_FSTJLMATFS   OF   PRIMARY   SPECIES   _.WCE0M62. 

"C HCE03163 
 CALL   SQLW A.n.07,NnSnlNl   H C EL Qi UUL- 

99   FR(1JRL=   TKnUHL.^.^OS-iLNjOR.'   (T,FO;2o   ) HCF03165 
S HCEQ3l.t>6„ 

C        PHD'M EM   DIAGNOSTICS HCF03U7 
_£ HCEQ316B_ 

TF(TR.TljT| )W»lTE(fc#!0Oo)I#Z MCEQ3169 
1000   fWUU\x.1?.Rt.      IPliEll.tn MCFH3170 

IF(OfiNF)r.O   10   110 HCFQ3171 
JC     u :_ HCEa3iI2_ 

r>7ltM = -0.%9Q*Z(3) WCFQ317S 
       IFO7H?,LO7LJJÜ0Z_H2EDZL1M___ .     HCEQ3174- 

7(3) = /M>«-r>ZH2 HCE03175 
 n/l iMs-O.^A/tai HCEflilXfc- 

TF(DZ'1?.| T.^7uiM)DZü2sDZLIM HCF03J77 
_ ll'\ls£L!ii±JllQ2. HCE03t2fl- 

7(6) = Z(M*o/M20 HCFQ3179 
-£  HCEO31B0— 

100 CONTINUE HCFQ3181 
_C HCLOMB2 
C   PRUBLEM DIAGNOSTICS HCFQ3183 
c. —_ HCEo3iaa_- 

110   IFfTPIIJRL)WPTTF(6.lOOt)FAR,WAR,HC.T»   P      .fTKCO»FIXHO HCFQ3185 
 IQQ1. FDR4A_LLLSrtO_I H, _ HCEQJlfti- 

1                                                             lOX.1HT.10X,?MH?,9x,2H3?,9X.?HnH,9X,3HH20.RX,HCE03ie7 
 L2ÜC 1. ? X i \MfV. 1X. ?HU2 . VX *2UAiUZX+2HttrU ncr03188— 

»PSHOPSFO?   nlAGlOSUCS FAR».F9.6»6M      WARS . F9.6, SU      HCS#E10.3» HCFQ3189 
 "IH _Ts,F9.2,7H P»,fl0.5..SH     F TXr3s,l. 2.3H     FIXUOs,!?)     - MCFD3190 

C HCFQ3191 
C        COMP0SLTI3N  RETURNED  AS   MOLES/LB   nit             . HCE03|92 
C HCF03193 
 Cftll    MfltfFf 1.7.77.11,11 HCF.-J319JU- 

C HCF93195 
RETURN ___    ___  _   HCF0H9S 
FNO MCF03197 
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CMVCARB        IGNITION DELAY _FOR_RAM_FUIi  
SUBROUTINE HYCÄRB(K) 
COMMON /I NOAT A/ N,HF»wARtT?.8ETA.T25rFARS,fIN02CtPQ. 

Rc0(lp#RC02(ll>.RHCMI).RN0X(ll), 
PTo n>ps(n).BLocnn>ocom)  

_HYCARB01_ 
HVCARB02 
MYCARBOJ 

REAL N 
COMMON /JETOAT/ NPTS# jUM f 1 08 ) , TFR M 2> » TfL« T TMl ft 2)jTjM?,nTHERi( I 
COMMON /GASCMP/ RICH(!2,2).>UEL(2;i27?J#ENTHC2."l2,?)# 

* C0MC(»fc.2»t2.2).HClNcPU2»?).0THFR?(19?) 
C.IMMON /GASfMW/ TG(2»12.2).MWTG(2,12.2),TAU(12,2),CPG(2,12.2) 
RFAL MWTG 

HVCARBOa 
_ HrCARB05_ 

HYCARBO* 
0)HYc*R80T_ 

HYCARB08 
HYCARB09 

COMMON /OPrTRL/ TITLE(20),PRINT(10) 
COMMQN /STrTRt./ L S U,FINAl .CHEMK.FIRSTH,FIRSTC.XC, DXC_»DUMST(j0». 
LOGICAL        >INAL7':

IRSTH7FIR3TC 
INTEGER CHEMK            

HYCARB10 
_HYCARBU_ 
HYCARBI2 
HVCARB15_ 
HYCARBia 
HYCARBIS 

COMMON /CPRINT/ PDUM(20) 
DATA A,B/»l7.'fc71<lil?,ao290.B80/ 

CALCUl ATE IGNITTON DELAY 

I DTTMF s TIM2-TIMKK) 
TEMP  • TGfl.K.l)  
DVLAYI=\*E*30 
 tgj TFMP.GF.aOQ.' ) pEL*YI«.QOI»EXPrA»B/TEHP) 

HYCARB16 
_HYCARBI_7_ 
HYCARB1B 
_HYCARB19_ 
HYCARB20 
HYCARB21 

WEIGHT INTTTAL TNCTPTENCTFS 

HYCARB22 
_HYCARB23_ 
HYCARB21 
HYCARB25_ 
MYCARB26 
HYCARB27 

_HtL 
TOTF  s 0, 
00 5 KKs|fHP_T_3  
TOTF  s TOTF*TFR(KK) 
IFf HCINrPf<K.n:FQ. 1. S r.n TO S 
HC1   = HCT*TFR(KK)*HCTNCP(KK»l)»*« 

_5_.C0NTI.NUE.  
TOTF a   TOTF+TFL 
IF I. PPUM{___l_N_:*0_LCAL__-TABPR_L_6H__Fj»_-T£_JFR_2_t^L 
IF(   TOTF.LF.O.   )   GO   To   6 

J_C1 a   (HC-LZI0IF-lAjt>25  

C 
r 

6 HCINCI'(K,2IB Mri+DTIMF/OFLAYl 
IF( PDUM(13)-NE_P.) NRITE (_. 11J K.HcI-DELAYI . TEMP.'HCINCP(K,2_ 

11 F0RMAI(2x,T5#3X,«EI6.8/) 
 IF( HCINCP_K_2__LE____ > GO TO 200      

 ADJUST C____C AND MH OF RICH FaACT IOH  

REACTION-* ClOHLON • 5,i2 a UCO • <SN>H2  

Clfe   a CQNC(16«1»K«2) 
CONCfU,I,K,?)* 0. 

HYCARB28 
_N.Y__ARB2J__ 
HYCARB30 
_MVCARB31_ 
HYCARB32 
-HJfCARBil. 
HYCARB3« 
HYCARB35u 
HYCARB36 
_HYCARB3J1 
HYCARR38 
_HYCAR_-3-_ 
HYCARB«0 
HYCARBai 
HYCARB02 
HYCARH-3 
HYCARH«« 
_HYCARU_l__- 
HYCARH<I6 
HYCARBÖ/ 
MYCARBöB 
HYCAHHU. 
HYCARbSO 

223 

L 



c•c(<*.i.<:?)s  coNce».i.K.?ws.'o»ci6 
HCINCP(K,2)a 

?00 RETURN 
ENO 

1. 

MVCAHMt 
HYCARH52 

HYCARBS4 
HYC*«B55_ 
MYC*WöS(> 
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ClNTEE      SET l|P AND_C_»LLFOR INTEGRATION 
SUBROUTINE INlE 

c 
c 
c 
c 
c 

SET UP AN3 tALL EOR INTEGRATION 

TMTEE0O1. 
TNTEE002 
INTEEQQ3 

OBTAIN SUGGFSTEO STEP SIZE FOR NEXT INTEGRATION STEP 

EXTERNAL PpRR 

iNTEFOOa 
_INTEE00S. 
INTEEOOb 
.INTEE007 
INTEE008 
_IüI£,FQQ9„ 

LOGICAL   NEvr«ELIM 

REAL   IVAR 

DIMENSION   VN(33>#Vf28)»Cf25) 

TNTEEO10 
INTEE011. 
INTEE012 
INTEE0I3 
INTEE01« 

JNtEJELOlS- 
C0MMnN/3PT«/VE«SI.TlMEV#VFRSA.AREAV,FLlH.TC0N»RH0cnN,lPRC00 INTEEOl«» 
C?«"TIN/CnNn/YNPlf33).tS>| SP^.MEXT INTEF017 
CaMHnM/StNT/HmN.HNMt.HNfHNPi.MSAX.NH, AVH,FMAX»1F.RRN,JCV,KOUNT,ERRPINTEFOI8 

CnMMnN/PrjRF/PKf?fl).0Kf28),RK(?S),EL?J) _____ , INTEE0L»_ 
CO»«MnN/SPEr/SnAMe2.30)»HW(25*)#W(25),«TOIC(?5.30)»OME6Af25.30) TNTEE020 

•LMtEFQi». 
FQUIVALENCF   (IVAR,VNP|(S)).(V,VNPir6)).(C*VNP|(9)).(HINT.HNM1) 

INITIAL   STEPS 
ENTRY   T*Tl 
NRFST   «   0 
FHAX?   »   FM" 

OR   RESTART 

A.X72. 

INTEE022 
JNTEE023_ 
INTEE024 

.INTEE025L 
TNTEE02& 

-LN.TEE027- 
FM*XS<>   =   S.*ENAX/b. 
L3P8   •   LS   i  W  
HNP1   a   HINT 

 OQ-J^al.LSM-,  
3   VN(I)   »   VNPHI) 
2  C*IL   C«3I   fHN.QK.HMPt.PtO 

HN   3   HNPt 
_tALL._PR£D. 
CALL   CASI   <HN,PK.HNPl.Ot(> 

_KNM L  s JM  
HN   «   HNPl 

_£ALL_JPilEJ.  

INTEF028 
-IXTEE02.9-. 
INTEE030 

-INTEE03L- 
INTEF032 

-UgtEEOii- 
INTEE03<» 
INTEE015 
INTEE03- 
INTEF037- 
INTEE038 

-INTEE039- 
00   2^   1*1*1 S, 

 IF   CCCI)   ,GE._ft.J_ 6Q_..TQ_2S ,. 
WRTTF   (fc.100) 

100   FORMAT   C7HOtINHlj5Xia3HCOMPOSlJION-J»RROR 
*S) 
 HEXT a .TRUE."  

INTEE0O0 
   _   iNTEEoai 

INTEE0A2 
NEGATIVE CONCENTRATlOSINTEE0a3 

INTEFOaa 
 1NTEE00S- 

RETURN 
23 CONTINUE 

RETURN 

PREPARE TO CONTINUE INTEGRATION 

INTEFOOb 
INTEFOaT 
INTEFOaa 
INTEE0U9 
INTEFOSO 
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__ ENTRY INTC.  
DO « Is I.'LAPS 

q YNP1fl> a VNfn 
CALL PRED 
RETURN  

_GENfR»L STEÜ  
FNTRY TWTC 
CALL CASR tHN.OK.HNPl.'RK) 

C    RELATIVF FRRD» IN INTEGRATION STEP 
FRRN   3   ERRnRCCV.RK'F.jCV.HMPjJ  

C           TFST   FDR   RESTART   CONDITIONS 
 If   IFR R_N_^E.*   EH AX      .OR.      HNPi   ,r.T.   HHlN)   CO   TO   7 

 WRTTF    (6.1 01)    TyAR,(3i>)AH (J . JC V ) . .fsl . ?) . HNH1 . HN. HNPt  
101   FORMAT   (7Ho(lNTt'),5x.7HRFSTART,10X.2?HlNr>EPENDF»jf  VARIABLE   s.E 
 *.?X,1IH(CG« UNITS),SX,?5HC0MTR0(.LlNG VARIABLE = »?»«//51X,6HH{ 

"*.17x7lHHfN>,l7X,fcHH(N»i)/ü8X;5(El?rs7t0x)//5!xVfcHKfN-n.l7x#<lH 
 * . I 7 X . 6 MIK ( N • 1 ) tlMtM IÜÜ11J  

DO 5 ISITLSPB 
 IF (T JGT. LSP3) GO TO S  

INTEE051. 
TNTEF052 
TNTEEQ^i. 
INTEE0S3 
INTEFO«_ 
INTEE056 
INTCF057_ 
INTEF058 
INTEFQS9 
INTFEÖ60 
INTEE061_ 
INTEE062 
INT£f0fc3_ 
iNTEFOfca 
INTEFQ65 

WRITF (<>.10?> fSNAH(J,I),J»j ,2),PKf I),QK(I),RK(I).F ( I > 
10? FORMAT (30Y.2Aqiq(10X,E12.5n ;_^_ 

S YNPlfl)" a yttCI) 
MH • MH • g 

15.5INTEF0fc<> 
N-I)INTEE067_ 
KfN)lNTEE068 

INTEE069. 
INTEE070 
INTEE071 

STOP AFTER \p   RESTARTS 
IF (NRESJ .LT. 10) GO TO 8 
WRITF (6.103) 

103 FOR1AT (7Ho(TNTE),5x#?5H10 RESTARTS HAVE OCCURRED) 
 NEXT a .TRUE.'  

RETURN 
6 NRFST « NRFST • 1 ' 

HMIN a HMIN/2. 
MNP1 a HMIN 
GO TO 2 

INTEE072 
INTEF07J_ 
INTEE07Q 
INTEE075 
iNTEFOTfc 
IMTEEQ77 
INTEE078 
TNTEF079_ 
INTEF080 
INTEE081 
INTEF082 
INTEEp83 

7 HNNl • HM 
MM a HHP1 
DO 8 Isf.LSPA 

_IR. (T j5T..iSp.3J_po._lQ.j_ 
PK(I) a QKfl) 
OK(I) • RKfl)  

8 YN(I) a VNPl(I) 
 CAI L PREP  

TFST FOR MEP.ATIVC CONCENTRATIONS 
DO 9 Ial.LS 
IF (C(T) .GE." 0.) GO TO 9 .  
WRITF (8.100) 

INTEE08a 
__INTEE085_ 
INTEE08* 
INTEE0«7_ 
INTEE088 

__INTEE0".,L 
INTEE090 
INTEF091, 
INTEE092 
INTEF09J 
INTEF094 

_1NTE£D_25_ 
INTEE098 
INTEF097 
INTEE098 
INTEE099. 
INTEFIOO 
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I.    ._,..,... ..._ • .wm   .J.»  M, »>W»I. I        UW-i      «   •«    i !. .  I    Mill   III I III41 II    I I     I  I  I|IP> •* 

NEXT • .TRUE.* INTEE101 
RETURN 

<» CONTINUE 
TNTEE102 
TNTFFIOS 

c 
c_ 

c 
c 

OPTIONAI AUTOMATIC ELIMINATIONS 
IF (FtlH) TALL *UT0 

GET STEP 
KOUNT B 

SI7E 
0 

FOR NEXT INTEGRATION 3TpP 

IF (FRRN .QE. FMAX2) GO TO 10 
IF (HN .RE. HMAXJ RETURN 
CALL SFARCH 
RETURN 

(FRRN 

(PERR»EMAX»HN,HNP1.HMAX> 

10 IF (FRRN .1 E. 
IF (MM .IE? HMlN) RETURN 

FMAXSfe) "ETURN 

CALL SEARCH 
RETURN 

(PERR,EMAx.HMIN,HNPl,HN) 

END 

INTEE10« 
JNTE.E.lfi5_ 
iNTEElOb 
INTEE10T_ 
INTEE108 
TNTFF109 
INTEE110 
INTEEILL 
INTEE112 

JNTEElUL 
INTEE11« 
INTEEMS 
INTEEllfc 
TNTFgil7 
INTEE11B 
INTEE119 
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eiHTG INTEGRAL OP Y*DX—TRAPEZOlDiL/UNEOUAL X S !NTO<>001 
 SUHRnUTlME.INTG{YfX,roXl,IL»IlU . INTG0002 

DIMENSION V(l).X(l),YnXKl) INTG0003 
__* IN J 0 0 0 0«L 
C*  EVALUATE INTEGRAL — Y*()X  **«TRAPEZOInAL RULE INT60005 
C* ****V*UNEQUAL_ 3PACIH5 INTG000* 
C* INTQ0007 
 |_JPl_sJ INTG0008 

2 1*1*1 INTG0009 
 DXeXfI)-X(T»Q      INTGOOlft- 

TERHs,5*fVfl)»Y(|-l)) INTGOOIJ 
3 rDXimsYDXJ(I-!)»TERM*[LX  JNTGOO!? 

IFa.'LT. IIJ) GO TO 2 INTGOOU 
10_RETURN  INTGOOH 

END IM7G001S 
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1 

CJETINP        JET — INPUT ROUTINE 
SUBROUTINE Jfc'UNP 

JETINPOl 
JETINP02 

C*»«**««***********«*»****««**«***«*****»*******»«»**»**»«***4***»*<i*»*#/tTINP03 
C**»*******.,.*»*.*»»»* SPECIAL VERSION FOR J2-5PECIES A«****«***«*»«**»JtTINPOfc 
r « 11 • > • i • • . • • • ( > < • • • > 1 < * • • > • • * t i t • • t • « < i » t . > l t > l * 11 > t « < < i • > i • • « > • • t > « 

LOGICAL TAPlN,  TAPOT 
»»»JET1NPOS 

JETINP06 
INTEGER PLOT 
LOGICAL MCHANG 

JETINP07 
JtTINPOB 

LOGICAL AMRTO 
LOGICAL OPRIN 

JETINPO1» 
JETINP10 

LOGICAL  EOF  ,  ERR 
LOGICAL AXI,C1PRS,QJET,TURBJ»C.QRE 

JfcTINPll 
JETINP12 

INTEGER XPRN 
LOGICAL ENTRY1 

JETINPli 
JETiNPia 

REAL  MJET » ME $   MUREF 
REAL MACH 

JETINP.5 
JETINP16 

COMMON /FlLK/CSC 
COMMON /SING/  SS0(<J}) 

JETINP1T 
JET1NP18 

C3MMQN /C»«RV/ NEW 
LOGICAL  NF" 

JETINP19 
JETINP20 

COMMON /RSTART/ NREG,RESTRT,NRES,MIXPRE 
LOGICAL  MIXPRE 

JETINP21 
JETINP22 

COMMON /EDGE/  YJETE»  3FE0CE 
CJMMON /jETTW]/ jTi3,ZDIAor6).NJO 

JETINP2J 
JETINP2<4 

COMMON /SCO/  UO, EOf THO 
CDMMDN /cTPL?/ 

JETINP25 
J£UNP2t> 

* EOGri  . SFT    » MERGE ,   XMEHGE I   YMERGE « 
* SLOPEI , SLOPEO » CEpTi  , CFPTO 

JETINP27 
JETINP28 

COMMON /MERGE!/  MtR. MERSTP , XMRG 
LOGICAL  TWO, MERGE # MER • MERSTp 

JETINP?* 
JETINPJO 

COMMON /PWOPJ2/ MACHO,REFLO,YI#ro»HERGP 
REAL MACHJ.M.IETO 

JETINP51 
JtTlNPi2 

C3MMPM /msc/ PM(10)#  PLOT 
COMMON /INPt/ FNTRY1 

JETINPJJ 
JETINPJ4 

COMMON /UMF3H/MCG(7) 
C* 

JETINPi> 
JLTlNPSt 

C****** INPUT COMMON JETINPJ7 
JETJNPJ8 

COMMON /INPJtT/ 
* ZDlAJ(n).JAXI,NJ,NM#X(100)#XPRN(100)#GAM,ZRG(6) 

JETINPJ9 
JtTjNPttO 

C* 
C****«« CONTROL COMMON 

JtTlNPfll 
JtTINP42 

c« 
COMMON /CTRL/ 

* NXTA       ,   CMPRS      , QJCT       , TuRBJ      , COEF(IO) 
• NPU , NP3 , nxc . xu . xoo , 

JtTINPUS 
jETiNPa« 

, JETINPOS 
Jf TINPyb 

• DSToR(800) 
c» 

jtTINP«? 
JETINP<|8 

C****** PROFILE COMMON 
C* 

JtTlNPü9 
JtTINPSJ 
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COMMON /PRoF/ PSI<2OO)»Y(2OO)#UO(2OO),THD(20O)»ED(2OO> JETINP51 
JfcTINPS2 

C****** CONSTANT AND ERROR COMMON 
c* 

JETINP5J 
JtTINPSO 

COMMON /CNfRR/ BITS ,   ERR , GC i   GCJ , FOOT 
C* 

JETINP55 
JETINP56 

(*****« BOUNDARY CONDITION COMMON 
C* 

JETINP57 
JETINP59 

COMMON /8C/ UEOGE  , SEDGE  # THEDGE JETINP59 
JETINP60 

C****** POTENTIAL CORE COMMON 
C* 

JET1NP61 
JETINP62 

COMMON /CURED/ XCORE i   CORE  # CORSTP 
C« 

JETINP63 
JETINP6«, 

t****** SCALER (IMITS CONVERSION) COMMON 
C« 

JETINP65 
JETINP66 

COMMON /SCALF.R/  SP  , SV  , SLEN 
C* 

JETINP67 
JETINP68 

C****** JET PROPERTIES COMMON 
C» 

JETINP69 
JETINP70 

COMMON /JET/ 
* ÜB(100),UC(100)#TC(lOO),TIC(100). 

JETINP71 
JETINP72 

» PTC(tOO) , WJ(IOO)  , VJ(tOO)  » 
* YSONICUOO) 

JETINP7J 
JETINP7« 

COMMO»^ /JETl/ Ftnwj,TTO,NX,EJ£T 
COMMON /PWoPJT/ 

* P       # PRL     ,   PRTT    , RGAS    # SCC     , 
* TRFT    ,    VSREF   . MACH    . XLC 

JETINP7S 
. JFTINP7S  
JETINP77 
JLMNP78 

* XREFLiCDlFF,CHI,DUM(iaoi) 
COMMON /XPRIN/ OPRIN 

JETINP79 
JETINPAO 

COMMON /CPROP/ CT1,CT?,CT3,CT«»CT5,CT6#CT7,CT8#CT9,CT10 
COMMON /CPROP?/  MP»  CTS  t  CTM 

JETINP81 
JETINP82 

COMMON /RATIO/  AMBTO 
COMMON /IOFILE/  TAPINPTAPOT 

JETINP8J 
JETINP8I» 

COMMON /PARAM/ B(500),DIAJ(1),MJET,TJET,PTJET,VJET. 
.  _.     « TTJFT,PE:,VF.,ME,TIE,TE;.AXI,KG(.),PR,PRTfSC»TRfc-F« . 

JETINP85 
JETINP86 

• MijRFF,TiJ.5IAO(l)»MjfTo,TJETO,VJETO,PTJETO, 
* TUFTOfMCHANG(I)fCKfDVl , NMSH,CXPc , CXTP* NR£D# 

JETINP87 
JETINP83 

» MlX,SUPR,MAXIT,T0L#CFpN»(l),TA3(5)/N0(l)/TAD(a)/ 
* D{800).qjMINPI(,6l) 

JETINP89 
Jf-TjNpgO 

C« 
COMMON /MlxER/ JMlx,Ro(i00),XD(l00)«ZCF,YRC100)  
LOGICAL  MT« 
COMMON /FLORAL/ MM4xlT»JSyP,NITfPSID»rDDfVDC# 

*                Hl»P2,UCl»ZTni»iJP3TRM,CVG 
LOGICAL SIIPH.CYL;, JPSTRM 

JfcriNP9I 
JETINP92  
JETINP93 
JETINP9<| 
JtTINP95 
JLT1NP96 

CJM-ON /ACONVG/ YCDf100).PD(100),INDC(100),  CHOKE, CHOKED 
LOGICAL  CH^KE, CMOKED 
COMMON /DFiT/  CLSP(lOO) 
COMMQN /3U2/   M/VCM?,TS?,S82,V2,RH02,0P0X2 

JETINP97 
JtTINP98 
JETINP99 
JtTlNPOO 
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REAL  MACH2 
COMMON /BCMIX2/ GRADU,TN,Myw,RHON,PTE#TTE 

JETINPOl 
... JETINP02 _. 

REAL  MUM 
COMMON /CBnDY/  YC3(l0O),CLSPCB(t0O).YCBl .   UCLl 

JETINPOi 
JETINPO« 

COMMON /O'JTMIX/ NXORlG 
COMMON /INNAME/ MNB(6)»MND<5) 

JETINPOS 
JETINP06 

COMMON /TAG/  OJMID(<»0)  , IOENTQO) 
COMMON /nlFEQI/ 

JETINP07 
JETINP06 

* NC . CNAMFC12) ,   ALJ(12> , ALJ0(12) ,ALE(12) * SCM(I2> # 
* TCPRFM?) , HCPRFU2) , CPC(J#12) 

JETINPO» 
JETINP10 

COMMON /OICTRL/ DIFK , CND(IO) 
LOGICAL          DIFF 

JETINPU 
JETINPI2 

COMMON /MOLES / ALX(t00,t2) 
COMMON /BCMOL / ALEDGf(12),AL0<l2) 

JETINPU 
JETINPIO 

COMMON /JET3/  STADO,fjV,STATF 
COMMON /LLTEHP/ LTERP 

JETINPU 
JETINP16 

LOGICAL         LTERP 
COMMON /SCALED/ SCLO,ALXLIM 

JETINP17 
JETINPI» 

LOGICAL         SCLD 
COMMON /CRMOO / CJRMOO 

JETINPU 
JETINP20 

c* 
DIMENSION TMP(IO) 

JETINP21 
JET1NP22 

EQUIVALENCE (IMP(1),PM(D) 
DIMtNSIJN XP«N1(100) 

JETINP2J 
JETINP24 

EQUIVALENCE (XPRNK1),XPRN(1)) 
DIMENSION ICHANG(I) 

JETINP25 
JETINP2& 

DIMENSION r>M0L(6) 
EQUIVALENCE (ICHAS6(I)»MCHANG(1)) 

JETINP27 
JETINP28 

EQUIVALENCE (IAXI,AXI),(ITWD»TWO),(ISUP»SUPB)»(IMIX»MIX) 
EQUIVALENCE CIBITSfBITS) 

JETINP29 
JETINP50 

DIMENSIJM TID(200) 
EQUIVALENCE (TID(1),ED<I>) 

JETINP51 
JETINP32 

NAMELIST /A/ DIAJ,MJET,TJET,PTJET,VJFT, 
* TUET      , 

JETINP3S 
JETINP34 

* PE         , VE        , ME        ,   TIE       # TE 
* AXI        i NJ         ,   MM         t 

,   JETINP33 
JETINP36 

* GAM        , RG         , PR         • PRT        , 
* X           ,    XPRN       | 

JETINP17 
JETJNP39 

• SC         • TREF       ,   MUREF      r 
* SP         ,   SV         . SLEN       • 

JETINP31» 
JETINPaO 

* DPRIN       »PLOT       , 
• NRED        • PM          , 

JtTlNPal 
JETINP42 

• CXPC       » CXTP       i 
• MCMANO    » IDENT      , 

JETINPflJ 
jETINPfld 

• V  , UD » THD , ED » TID » 
. * CTl.CT2.CTJ.CT1.CTS»r.Tb.CT7.CT8.rT9r 

JETINPai 
JLTINP<»ö 

— - -• 

* CTM.CTS,CTP,B»SH,TAO,0,ND»TAD,RESTRT» 
* CK^DYlfNMSM.MIXfMAXlTfCF.TOL.SUPB.RD.XDtYCB«. . 
* T>0      . DIAJ     , MJETO    » TJFTO    I 
* VJETO.PTJETO»TIJETD»NJQ.   

JETlNPaT 
JETINP08 
JETINPU9 
JtTlNPSO 
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• NC#CNA1E»AlJ#»lJ0»»LE#SCM,TCPRF,HePRF»CPC.AlX,DtFr 
• ,CSC,NDIClT,LTEHP,CDirF,CMl,SCtOfALltUlH ,   CJRMOO 
DATA  SLANK/bH 

C* 

JETINP51 
JETINP52 
JETINP55 

c* 
e* 
c« 

READ NAHEST ST _»*_ 

CALL   *LGERR<S,ERR)         
CAUL   SETM(|,BIT3#V.B0Ö) 
Y(l)a3ITS   
CALL   SEH(I,HLANK,I0ENT,10> 

c* _ 
C*  INITIALIZE a ARRAY, DJN*Y SINGLE CELL INPUT 
C*   

IF(,»OT, NE«()  CO TO «091 
«000 CALL 3FTMC?,HlTS^nySaifNO,80S)  

GJ TO «Ö96 
ao9i 

'»0*6 

CALL "3VFII,SSD,DlAJ,«3f LL 
NEws.TBJE, 
CALL SFTM(5,BITS,Z[)IAj(?),a,ZDIAJ(BJ_J 
IF(TA°IN)  CALL JTFILE(S.OUNYF) 
READ (S.A)             

2.7DlAj(2),<t,B,SOOfft#»003 

999 
CALL "OvE(l»ni»J#SSD#«3,|) 
IF( F*R ) RETURN 

C* 
C» 
c« 

RESET PJSSIBLE BITS VALUES 

 IffUfl-f -mtH JAXfaTAXl 
IF(lMlX.«gE.IHITS) JMIX«XMIX 
IK(IT*3,M£.IBJTS) JT<*3»IT*0  
IF(ISJP.Nt.IBlTS) JSJP3ISUP 
!F(1AXTT.*F(I4ITS) "^AXIT«MAXH_ 
IF(TnL.NF..BlTS) ZT3L»TOL 
irtcr.mt.nTai itrne*  
IFCCXPC.FJ.HTS .ANO. T«0) CXPC».0fl 

JtTINPSS 
jETINP5b_ 
JETINP57 
JtTINP58_ 
JETINP59 

_JETINP«,0_ 
JETINP61 
JKTJNP62 
JtTIMPbJ 
JETINP6« 
JETINP65 
JETINPfcb 
JETINP67 
JETJNPbS 
JETINP69 
JETINP70_ 
JETINP7I 
_JETINPJ?_ 
JETINP7J 
JLTINP74 
JETINP75 
JETI^P76 
JETINP77 

CXTPt.Od _ 
CXPC».05 
CXTP-.05 

IF(CXTP,r'j;-nTS .AND. TwO) 
IFrCXPC.F3,iIT3 .AND, HIX) 
|F(CxTP.E'3.^nS .AND. *IX) 

«001 03 «010 L*l»ll 
 JFCL.5I.tiJ_.SU._Ll «00__  

IF(HG(L).Nr.»ITS) -^G(L>xRGCL> 
IFOl*T(L).'4F.HJTS) OlAO(L)«DI»0(Ll  

«00? !F(L.GT,7) GU TD «OOJ 
IF(lCHA\ir.(L).NF.IHtTS) -CC(L)alCMANGCL) 

«001 IF(i)IAJ(L).NF.rilTS) Z?lAJ(L)aOlAJ(L) 
IF(MHCL).Nr.IBlTS) 'V4*t\  l_MBt| 1  

«010 CUNlINUE 
C* 
C«  H'JVE DATA HAC< TO O.NMT ARRAY 
c« 

JtTINP79 
JETINP80. 
JETINPBI 
JETINPB2 
JETINPS5 
.JLTUiPJ'l. 
J_TI*P*5 
JETINPfl. 
JETINP87 
JETINPB8 
JETINP89 
_JETl!.P9__ 
JETINP91 
JLTINP92 
J.TINP95 
JETINP9« 
JETINP95 
_J_.Il_lP9__ 
JETINP97 
JETINP«»9 
JETINP99 
JETINPOO 
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4020 CALL *OVE(S/ZDIAJ,DlAj,tt#l,MCG,MCHANGr7#t, 
 ___* £01*O.OHOrb,l,ZHGfHG,b.l,nHB,HB,l\,l)  

IAXIsJAXI 
 ITWQ«JT .  

ISUPsJSUP 
IHlXcJHIX 
CF»ZCF 
_TOL = ZTOL 
MAX1T*M1AXIT 
IF(MIX .AND. 
IF(TwO)  CTla,175 
IMP(l)«lFIX(PH(t)) 
CHPRS«.FALSE. 
KGO»?  

___} GO TO ggg 

MOVE INPUT ARRAYS TO STnRAGE 

JETINP01 
JETIMP02 
JETINP03 
JETINP04 
JETINP05 
_JETINP06_ 
JETINP07 
JETINP08_ 
JETINP09 
_ETJ_Pi_- 
JETINPU 
.JETINP12 
JETINPJ3 
JETINP1«L 
JETINP15 
_J__I__i__ 

"0 30 „CONTINUE.  
* 
* COUNT NUMBER OF AXIAL STATIONS 

cv 
c« 

IF MIXFR NOZZLE CASE» NnN-OIMENSIONALlZE 
AND CURVE FIT PUCT CD-OROINATES  

IF.HFSTRT JNE* BITS) GOJTO 4300_ 
IF(,N0T,MIX) GO TO 4442 
DO «map L=I_1QQ 
IF(X[)(L).fcri,BlTS) GO TO 4445 

4440 CONTINUE  
ERRs.TRjE, 
GO TO 999 

C* 
4445 NXTAaL-1 

C*  FILL UNFILLED ARRAYS 
C*  _ __ 
«040 CALL FlLL(x3.RD,t,NxTA) 

CALL FILL(X3»YCS»1»NXTA)  
TERMn»l,/[>lAJ 
_CALL FHPVC_1»TERHP/XD_X.NXTA_ 

C« 

TtR .«2,/0lAJ 
CALL FMPYC _2>Tg*MP»RP, YR»>XTA, V_CBtYCfl.,NXT_AJ_ 

CALL LCFlT(XD,YR.NXTA,lrXO(l),Y99,lfo,CL8P) 
CALL LCFIT(XD,YCB,NXTA»1,XD(t),YCB1,I,0,CL3PCB) 
GO TO  | 

4442 00 4 Let.100 
IF(X(L),EO.'BITS) GO 

4 CONTINUE 
444 FRR».TRUE«      

TO 5 

JETINP17 
_JETINP18 
JETINP19 
JETINP2Q__ 
JETINP21 
___LI__2_2_ 
JETINP23 
JETINP2'4_ 
JETINP25 
JETINP2S 
JETINP27 
__E1_LNP_L__ 
JETINP29 

_JETI_NP30_ 
JETINP31 
JETINP32 
J-TINP33 
JETINP34 
JETINP35 

_ JETINP36 
JETINP37 

_ JETINP3B 
JETINP39 
_JETINP40_ 
JETINP41 
JETINP42 
JETINP43 
JETINP44 
JETINP4i 

_,IETINP4S 
JETINP47" 
JETIWP49 
JETINP49 
JtTINPSO 
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GO TO 999 
J NXTAaL-l_ 

" GO TO b 
C* 
C*  SPECIAL  X-TABLE PROCESSING ON RESTART 
C*   
4300 NXXBNXTA*! 
 NXO«NV*t  

XLOCsKESTRT 
 IF(MIX)  RFSTRTSRESTRT/DIAJ  
C* 
C* 
c* 

SEARCH FOR RESTART LOC, 

4310 

4320 

C« 

DO 4310 L=t^l00  
IF(X(L),EO. RESTRT)  NRESSL 
IHX(L).EQ.BITS) GO Tn 4320 
CONTINUE 
ERRs^TRUE,  
GO TO 999 
NXTAsL-I  
IFCNRES ,EO, 1) GO TO 43U 

4340 
.4S5Q 

IF((.NOT. MIX) .AND, MlXPRE) 
_IF(,NJT.^IX} GO ±Q_ &_  
DO 4340 L»t,100 
IF(X[>(L).Ea»._3I.TS)_GO TO_1350_ 
CONTINUE 
NXORIGsL"!  

G3 TO 0329 

JETINP51 
JETINP52  
JETINP53 

_JL.TI.NP.5_4.  
JETINP53 
JETINP5«»  
JETINP57 
JETINP58  
JETINP59 
JETINP60.  
JETINP61 
JETINP62 
JETINP63 
JETI^P64  
JETINP65 

.J-____N,R6t> , 
JETINP67 
_JETINPb8  
JETINP69 
JETINP70  
JETINPTt 
•1-TINP72 
JETINP73 
JETINP74 
JETINP75 
JETINP76 
JETINP77 
J£JLINP_Z3_ 

CAtL FILL(X3(NXD)#R0(NX0)»NX0,NXORTG) 
_C AIL JI L.L CxStiN. X ?JLtK B (N XDJ ,NXO,NXQRIG) 
TERMD*lt/OlAJ 
N(JM = NXnRIGfl-NX^!)  
CALL   FMPYC(1,TERMD,XD(NXD)#X(NXX),NUM) 
TEHHP = 2.I>TFRMD 

CALL   FMPYC(2,TERM_.,RO(NXD),YR(NXD),NIIM,YCB(NXD),YCB(NXD),NUM) 

 CALL   LCFITcXD,YRfNX0RlGtl,XD(l>fY99,l,0.CLSP)  
CALL   LCF!T(XD,YCtf,NXORlG,l,XD(l),YCai,l,0,CLSPBC) 

_    _   NXTA = NXX>NU^i  
4329   DO   4328   L=1»NXTA 

•ifi-xi an .En, XDü.D PEIPOCD  
4328 CONTINUE 

C«    ...     
C*  TEST FOR COMPRESSIBILITY,TRANSPORT OF Q — INITIALIZE 
C* 

b IF(MJET.NE.BITS) CMPRs»,TRUE. 
 IFCPTJrr.Nr. BTTS) -MpRS-.TRUf.  

IFC.NDT, CMPRS) CALL SETM(|,BITS,PTC,100) 
IF(MIX ,AN0. (RESTRT.EO. BITS))  NXORIGSNXTA 

C* 
C*  SET PRINT INDICATOR              

JETINP79 
JETINPÖfL 
JETINP81 
JETINP82 
JF.TINP83 
-JtLINEM- 
JtTINPBS 
JETINP86  
JETINPB7 
JETINP88  
JETINP89 

-JETINP9Q  
JETINP91 
JETINP92__ 
JETINP95 
JETINP94 
JETINP9* 

_JEI1NP9J»  
JETINP97 
JETINP98_ 
JETINP99 
JETINPOO 
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c» 
4oso ire 

*  N 
 1F( 

(XPPN<1).EQ.2) 
XTA-1) 
(XPRNfl) .EQ. ( 

.Oft. CXPRMltt).Ea.».l) CALL 86TMfl.l.XPRNt>l. 

ID .ü«. (XPRNlfl) .EQ. t-2.ni  

JETINPOl 
. JtTXNP02. 
JETINP03 

X c 

IF( 

IF< 
IK 

ALU 5E1H11,-I,XPKN(2),NXTA-I) 
"060 L«2»NXT4. 

XPH 
_ __G0 
1055 XPR 
4060_CON 

IF{ 
 TUR 

XP«N(t),EQ.I8IT3) XPRN(L)«0 
XPRM1 (L) _.XQJ_QJ ) 60 TO q060  
U9S(XPRM(L)) .EQ. 1)  GO TO 4060 
XPRNUL) .LT. 0.)  GQ TO 405S 
N(L)*1 . 
TO 4060_ 
N(L)s-l 
TINUE 
TUET.NE,Ot) GO TO 10 
LPi^LgE.  

JfcTINPOS 
JETINP06_ 
JETINP0 7 
_JETINP03_ 
JETINP09 
JETINPIQ 
JETINP11 
JETI_Npl2_ 
JETINP13 
-JETINPL<L 
JETINP15 
JETINPlt» 

C* 
C* 
C* 
C* 

10 IF(CMPRS)  GO TO 12 

JETINP17 
_JETINP18_ 
JETINP19 
JETJNP_20_ 
JETINP21 
JETINP22 

C*  VJET#VE»TJET,TE   ASSUMED GIVEN 
_C* i.  

MJE1 
 ME: 

CPs 
 C_PJ_ 

sO. •T 
'0. 
sGAHH (TJET) 

P  

JETINP2J 
-JETINP2<L 
JETINP25 
JETINP2& 
JETINP27 
JETINP29 

EJE 
IF( 
TTE 

 PTF 
GO 

12 GAM 

5/GcJ*TIJFJT**2*VjFT**2 
EjETQ=l.S/GCj»TIJETO»»2»VJET»»2 

(1.».S«VE»«2/(GC»RG*TE))  
50 

VSfc 
IF( 
VE» 

 GO 
122 Wt« 
125 TRM 

TTE 
PTE 
IF( 
IK 
GO 

T = l. 
TWO! 
«TE 
• PE* 
TO 1 
«GAMH(Tg) 
»SOB 
ME.r 
1E*V 
TO t 
WE/V 
•JL*± 
«TE* 
ePE* 
*JET 
PTJF 
TO ( 

T(GA**RG*GC*TE) 
Q.BITS) GO TO 122 
SE 
25 __,  
/SE 
.S»fGAH«l.)»MEo*2 

JETINP29 
JETINP30 
JETINP31 
JETINP32 
JETINP33 
JET1NP34 

TRH 
( T K M ) **_C_G A M/(GAM>1.)) 
. EQ. BITS) KGOal 
T.EQ.BITS) KG0a2    
130,140),KGO 

_C*_ 
140 IF( 

C* 
C*  OETER 
C*  

TjET.ME.SlTS) GO T3 141 

IINE TJF.f (GAMSGAM(TT) 

JETINP3S 
_JETINP36_ 
JETINP3 7 
JETINP39 
JETINP39 
_JE.T.WP4 0_ 
JETINP41 
_^ETINP42_ 
JETINP43 
JETJMP44 
JETINP45 
JETINP46 
JETINP47 
JETINP48 
JETINP49 
JETINP50 
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I I.. I • III .11II.,,  J,,«., 

IU10 
iai l 

TLT 
TJE 
IF( 
_GAM 
IFC 
GO 
GAM 
GAM 
GAM 
GAM 

T=( 
TJE 

"i- 

ET* 
TLT 
T.G 
a 

VjET/(RG*GC*MJET*MJET) 
/2,23708)**(i,/,92979) _   
T." BOO.  .AND,  TJET.LT.360o.) GU TO »«10 

111 

t'42 

CP 
GO 
GAM 
VJfc 
GÜ 
JJF 
PTJ 
GO 

1JE 
TO 
«GA 
1=3 

2«. 
3=1 
ÜAM 
TO 
HA 
TsM 

TO 
f»l_ 
ET ~ 
TO 

;E.5600.) GAM=1,254 
1  
:TJCT) 
' <G A1-JL» 1  
:GAM-I.) 
JAM I    

T.Gf 
tat: 
MH{1 
AM/I 
5*(t 
_./G« 
l*RG*GC/GCj 
112 
MH(1 
JET' 
1«1! 
. 5 /GCJ«TIJET»TI iET»VJET»VJET 

JETINP51 
JETINP52 
JETINPS5 

.JtLIWP.S.'i- 
JETINP55 
JETINP56 
JEX1NPS7 
JETI^PSS. 
JETINP59 
-JET1NP60_ 

TJET) 
•*SURT(GAM*RG*G(E*TJ£T) 
1 

PE*ll,+GAM2*MjF.T**2)**GAMl 
ISO 

C* 
J30 IF(VJET.EQ.SITS) GO To 131 

ASSIGN 1312 TO KPGO 
GAMG  g 1.3«  
IT 
PRA 

1301 IT 
GAM 
TJE 
IF( 

T. •. PTjETZRE :.,  
s 1T*1 

Gl = (GA1G-1.)/GAMG _ _      .  _        
T  = VJFT**2*(GAMG-1,)/(2.*GAMG*RG*GC*(P«AT**GAMG1-1.)) 
-TJET.-SFiflOO. .ANO.TJET.LT.i&OO." ) G,1 TO 130?  

GAM 

._ ILL 
GO 

1302 GAM 
1303 IF( 
 GAM 

TO 1 

(AH 

l.'l 
I .SPtHflfl« t 6>H? U2M- 
303 
GAMH(TJET)  

S(GA^-GAMG)),LE. .001 .OR. IT.GE.10 ) GO TO 1311 

1310 
1311 

1312 

All 

GO 
GAM 
GAM 
GAM 
GAM 

sn 
TTH 
GO 
EJF. 
MJE 
GO 

ASS 

136«! 
GO 
MJE 
VJt 
EJE 

TO I 
•GAM 
lsGA 
*P.S 

*•!• 
GAM.1 

J=(P 
TO K 
Tsl. 
T = VJ 
TO 1 

Lot- 
to l 
T = SQ 
TsMJ 

Tsl. 

301 
MCTJET.L 
M/(GAM-1,) 

/GAMl 
*RG*_G.CZ£CJ_ 
TJt"T/PE)**GAM3 
PG'J.(l312il36l)  
S/GCJ*TlJhT*TljET*VJET*VJET 
ET/SaRT(3AM*RG»GC*TJET) 
50 
ltba TO KPGO  
310 
RT((TTRJ-1,)/GAM2) 
ET»3'3HT(GAM»RG»GC«TJET) 
5/GcJ*1IJET*TIjFT*VJET*VJET 

JETINP61 
JETINP62  
JETINP63 
JETINP6<»__ 
JETINP65 

_JltI.NP.6J»  
JET1NP67 
JETINP69„. . 
JET1NP69 
JETINP7fl.___. 
JETINP71 
_J£_UNP7it  
JETINP73 
JETINP7.1  
JETINP75 
JETINP76 
JETINP77 

-Jf-tU-H-T-J  
JETINP79 
JE1INP8.Q  
JETINP81 
JETINPB2  
JETINP83 

_JEJllJiP_flJ  
JETINPB5 
JETINPBb^ 
JET1NP87 
JETINPB8 
JETINP89 

.JET1NP93- 
JET1NP91 
JETIMP92 
JtTINP93 
JET1NP9« 
JETINP95 
JLIINP96.  
JETINP97 
JETINP9B 
JET1MP99 
JET1NP00 
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c* 

"e* 
150_CPJ«CP_ 

IFC.NOT, TWO) GO TO ISl 
c*« LOGIC FOR ru* CONDITIONS OF OUTER JET 
C*J 

JETINPOI 
JETINP02 
JETINP03 
JETINP04 

GO TO 160 IF(CMPRS) 
MJETO'O, 
GO TO ISt 

IM If (wjET3.E0.RIT3)  K*0»I 
IF(PTJETj.FJ.allS)  KH0S2 
GO TO  (170,165)  i_ KHO  

165 IF(TjETJ.NF,BITS)  GO TO 168 

C* 
C« 

DETERMINE TJETO (SAMOSGAMQ(T)) 

TUTsVjETD*VJETO/(RG«Gc*MJETO«NJETO) 
TJFTO=(TLT^. 23708) •*(!,/, 92979)  
IF(TJtT3.GT,»00.  .AND,  TJE TO.IT.3600.) CO TO 1610 
G»HO»l,(»     _ __ __ 
IF(TJETJ.GE.3600.) GAMM.254 
GO TO 1011 

JtTINPOS 
JETINP06 
JETINP07 
JETINP06_ 
JETINP09 
JFT1NP10_ 
JETINPH 
JfcTINPl2 
JETINP13 
JETINP1« 
JETINP15 
JETIMP16 

1610 GAM'JsGAHHCTJETO) 
1611 GAM1«GA»V(GA*-1»J__ 

GAM2s,S*(GA*.l() 
GAM isi,/(;*„! 
CP=GAM1*RG*GC/GCJ 
GO   TO   169 

JETINP17 
JETINP18 
JtTINPl» 

_JETINP20_ 
JETINP21 

_JLLLNP^2_ 

168   GAMQ3GAMH(TJET0) 
 VJETO«MJfTpoSQPT(GAM0»RG»GC*TJET0)  

GO   TO   1611 
69  EjETpsj ,5/GCj*TIjETa«LljET0*ljET»VjJLl_ 

PTJET3«PE*(1.»GAM2*MJET0**2)*«GAM1 
CO   TO Hi  

JETINP2J 
JETINP2<> 
JETINP2S 
JETINP26 
JETINP27 
JFTfNPPtt 
JETINP29 
JETINP30_ 
JFTINP31 
JETINP32 
JETINP33 

C* 
c* 

170   irtVjETD.EO,   SITS)   GO   To   171 
ASSIGN   1712 JQ_KPJtQ  
GAMG     s   1,38 
JI 1_0  

1701 
PTjETO/PE 
IT*1  
ft* •*•»!# )/GAMG 

PRAT 
IT    . 
GAHGl 
TJETO  »   WJETn«*2«(GA»«G-l.)/(2.*CAHr,*RG*GC*CPRAT«»GAHGl 
IK   TJETO,tC.800.   .AND,   TJETO.LT.3600.   )   CO   TU   1702 

 lAKiL-N --Uü  
IF<   TJETl.GE.3600,   )   GAMO=1.25« 
GO   TO   1703  . 

702 GA*J  * GAHI(TJETO) 
703 IF( (AB3(GA1G-GAH0)).LE. .001  .OR. TT.GE.IO ) CO TO 1711 

».)) 

JETINP35 
JETINP36 
JETINP37 
JET1NP38 
JETINP39 
_JtTINP«0_ 
jETINPal 
JtTINpa2 
JETINPA3 
JETIMP«« 
JETINPai 
-JETINP«6_ 
JtTlNP«7 
JETINPq» 
JETINP(|9 
JETINP50 
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GANG  a GAMO 
GO TO 1701 

JETINP51 
«JETINP52 

1710 GAMJ=GAMH(TJETO> 
1711 G»MI = (;A<O/(1;AMO-1 .) 

JETINP53 
JETINP54 

GAM^s.'jÄfGAMO-l,) 
GAHS-l./GAHl 

JET1NPS5 
.. JETINPS6 

CP=GAM1»RG*GC/GCJ 
TTRJn=(PTJrTO/PE)**GAMJ 

JETINPS7 
JETJNP5B 

GU in KPRO,(1712,1764) 
1712 FJETo=l,5/pC,l*TIJFTq*TlJETO*VjET*VJET 

JETINP59 
JETINP60 

MJElO=VJETO'SaRT(GAMO»RG*GC*TjETO) 
GO TO lit 

JETINP61 
JETJNP62 

1/1 ASSIGN 176a TO KPGÖ 
GO Tn 1710 

JETINP63 
JETINP64 

176a EJET0rl,5/GCJ*TIJET0*TlJET0*VJET*VJET 
WJETn=S3RT((TTRjn-l.)/GAM2) 

JETINP65 
JETINP66 

VJETO=MJEln*SQRT(GAM*RG»GC*TJETO) 
15 i 7F( TWO)  Gfl TO 152 

JETINP67 
JETINP68 

IF(TJET,E3.'TE)  QJET».FALSE, 
GO TO lSi 

JETINP69 
JETINP70 

152 IF(1JET,E3.TE  .AND,  TJET.EQ,TJETO)  QJET«,FALSE. 
153 CONTINUE 

JETINP71 
JETINP72 

IF(,NJT, QJET) CALL SETM(1,1,,TC,100) 
EE=1.5/GCJ*T1E«TTE»VJET«VJET 

JETINP73 
_ „. JETINP74 

TTOsTJET»,S*VJF.T*vJET/(GCJ*CPJ)*EjET/CPJ 
AMHTOS,FALSE. 

JETINP7S 
JETINP76 ... _ 

DTB0=ARS(TT0«TE) 
IFfdT40.LT.  .S) AH9T0S.TRUE. 

JETINP77 
JETINP78 

C« 
CALL 1OVE(S»DIA"J,Z0IA:J,6,1,DIAJ»?DIAJ,U,1,IICHANG,MCG,7,1> JETIVP79 

JETINPBO 

C« 
INITIALIZE PROFILES JtTINPBl 

JETINPB2 
20 NJPsNJ»! 

NJMSNj-1 
JETINP83 
JETINPR« 

c* 
c* 
c« 
c« 

BOUNDARY .CONDITIONS — V/vJET=VE/VJET,IHEJAsO,  
E/EJET.EE/EJFT 

JET1NP85 
JETINPßb  
JETINP87 
JETINPRB 

  

23 THE3GfsTE/TJET 
H-lTu^nJi fFr>r,F=FF/EJET 

JETINPB9 
JlTiNPOO 

c* 
UEDGr=VE/VjET 

MESH 3rFINlTl3N AT INITIAL STATION— IF Ü'(l) .NE.BITS, 

INPUT PROFILFS USEO AS GIVEN 
NJSCUNRENT SPCCIFIfa MESH NUM3FB HF    lfx   r^^Nfff 

JETINP91 
JET1NP92- 

c 
c« 
c» 

JETINP93 
JETINP9U 
JETINP95. 
JETI^POS 

;- 

c* 
U0*1. 
THO»I, 
IMTUKBJ)  £0*1,                      

JETINP97 
JETINP93 
JETINP99 
JETINPOO 
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"1 

DO 2310 LLaltNC 
_____  ALE0GE(LL)»»LECLL1  
2310 ALO(LL)sALJ(LL) 

IFf.NJT. TWO)  GO TO ?3I3 

JETINP01 
JETINP03 
JETINP03 
JETINPOO 

2311 
2313 

THOsTJETO/TJET 
U0 = VjETO/VjCT  
IF(TuWBJ)  EOsEJETO/EjET 
03 2311 LL«1_NC  
*L0(LL)*ALJ0(UL) 
JGD=1  
IF(RESTRT.NE.BITS) GO TO 
lF(r(l),NE.'3ITS)_IG0sa^  
GO TO (21,30), IGO 

38ao 

c* 
c* 

GENERATE INITIAL PROFILES 

JETINP05 
JETINP06 
JETINP07 
JETINP08_ 
JETINP09 
_J.EUNP1.IL 
JETINPH 
JETINP12 
JETINP13 
JETINPJJL 
JETINP15 
JET1NP16 

21 LGO=t 
LOWs2  
NEcNJtJ 
rtt)30__ 
IF(MIX) 

U0(l)sl, 
Y(l)-YCB1 

JETINP17 
JETINP18_ 
JETINP19 
_JETINP_a_ 
JETINP21 
JETINP22 

THD(l)sl. 
IFCTURBJ) miiisi« 

_• 
DYI s U. -Y < LLJ /FLQALCJU«?U_ 
DV2=.5*DYI 
LWO»t 
IF(TwO)  LHO-2 
IffiN3T.PIFF) GO TO 2|61 
DO 2160 LL=l»NC 

2160 ALX(lfLL)_a_ALJLiLL)_ 
2161 GO TO (22,2222),LHO 

22 DJ--EDGE-J0 
DTHsTHEDGE-THO 
IF(TURBJ) _DEaEEDGE-E__ 
IF(.N_T,DIFF> GO TO 2fc 
DO 2lT.0_Ll-*tfNC_ 

2170 DMnL(LL)a*LEDGE(LL>-*LO(LL) 
_GO_.TO 2_>  

2222   DU-UO-1, 
DTH-THO-I,  
IF(TURBJ)  DE.EO-1. 
IF(.NJT.DIFF) GO T0.?6_. 
DO   21/1   LL=1,NC 

217.L-D "UL CLU 5 4L_ii____-U_JJ_____ 
26   DO   27   L=LOw,NE 

IF(L.GT.NJM)   GO  TO 25  
Y(L)rY(L-l>*DYl 
UDCDsUOaoW-ll—    _   

JETINP23 
 JEHNP2.1_ 

JETINP25 
__JETINP26_ 
JETINP27 
JFTTNP?8 
JETINP29 
_JE_TJLNM0_ 
JETINP31 
JETINP32_ 
JETINP33 
JETINP3q, 
JETINP35 

_JETINP36_ 
JETINP37 
_JETINP38_ 
JETINP39 

_JETI"lpqO. 
JETINPai 
_JETINP«2_ 
JETINPA3 
JETINPa« 
JETINPU5 
.JETINP_>_ 
JETINP47 
JETINP«8 
JETINP«9 
JETINP50 
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r 1 

THD(L)=THD(L0W»1) 
__       IF(,N3T,TUpOJ)   GO   T0^2619_ 

ED(L)=ED(LOW-l) 
2619   IFC,.N3T .DlFF)   GJ   TO   27 

DU  ?<>ab  LL«=I,NC 

JETINP51 
JETINP52. 
JETIMP53 

-JEXINESA. 

2fe20   ALX(L»LL)«4tXaOW« 
GU   TO   27 

_25   Y(L)=Y(L-1)»DY2 _ 

ixkUL 

U0(L)silD(L-i)*.25*0U 
 TiO(L) = TH3(L-lU.2S*PTH  

IF(,NJT,fÜt?-iJ)   GO   TO   2519 
EO(L)=FO<L-D*,2S*DE:  

2519 IF(,NOT,DIFF)   GO   TO   2> 
OÜ 2520 LLsl»NC .  

2520 ALXU»lL)=AlXCL-lfl.L>*t25*D>lÖl(lL) 
27   CONlTT'JltE  '        

63   TO      (32,2223)      ,      LHO 
2223   DIST«3IAQ/nUJ-(l.»pY|]  

DVISOIST/FLOATCNJO-NE) 
 EDGtI=Y(ME)  

LOi*»NE#i 
 NE=NJD*3  

JETINPS5 
JETINP56 
JETINP57 
_JETINP58. 
JETJ.NP59 
JtTINP60_ 
JETINP61 
JETINP62. 
JETINP63 
JETINp6<«_ 
JETINP65 
_JEJUiR64_ 
JETINP67 
JETINP68. 
JETINP69 
.JETI.NP7.Q_ 
JETINP71 

_JLLL-Ni-_JL 
NJM=NJ0«1 

 NjpsMjon  
LH0=1 
GO TO 22   

32 NHMVsNM*NE 
31 NF1SNEM 

CALL SET1(|,UEO5E#U0(NEI),NRMN) 
CALL SETM(1,THF.DGEtTrtD(NEl)jN3Mül__  
IF(TU^BJ) CALL SFTM(1,EEDGE,ED(NE1),MRMN) 
BB(1)=Y(NE)-Y(NJM1  
IF(,M3T, OIFF) GO TO 311Q 

___LJ_1__. LL=liNC  

JETINP73 
JETINP7<L 
JETINP75 
JETINP76 
JETINP77 
_H_T.INP-7.B- 

3120 
3119 

29 

ALtl=ALE3ÜF(LL) 
CALL SETMC1*ALE1*ALXINEL«LLJ-»MRHNJ_ 
CONTIMUE 
G3 TO (29,'4Q.*L_0  
DJ 28 L^EtfNM 

.2-8___. (L . =.t fL-l)»0YI  
NPU'NE 
N P 0 * N E   .  

JETINP79 
JETlNP&Q. 
JETINP81 
JET1NP62- 
JETINP63 
-JEI-LNPat 

UO(MPJ)»UEOGE 
THOCMPLOsTHfGE 
IF(TU9BJ)   E3(NPJ)SEE0GE 
IFC.MDT.nlFF)   G.   tfl   3s 
DU 2802 LLalfNC 

28Ü2 ALX(NPU«LL)=ALEDGE(LU) 
GO TO 35 

C«  __     _._.    . ...... . 

JETINP85 
JETINPai.. 
JETINP87 
JETINP83 
JETINP89 
_JETINP9Q_ 
JETIMP91 
JET.NP92 
JETINP93 
JETINP9« 
JET1NP95 

_JEIlN->9___ 
JETJ.NP97 
JET1NP93 
JETINP99 
JETINPOO 
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Tl 

c* 
c* 

PROFILES   INPUT   BV   USER 

iO   OU   56   LBI'NM 
1F(   Y(L>.E0.B1T3   )   GO   TO  37 

3b   CONTINUE 
 ERR_ a   .'TRUE. 

GO   TO  999 
37   L a   LM 

JETINP01 
JCT1NP02. 
JETINP03 
JETINP04 

NE 
LGO 

•   L 
•-8- 

CALL   FIUl(VfUO,l#NE) 
CALL   FILL(Y,TID,1,NE) 

C« 

e* 
WIDTH  OF   MIXING  ZONE—  Y(NJP)-Y(NJM))« 3-MESH  POINTS 

«0   YJETE Y(NJ> 
UCCLJ   =   UD(1) 
IF(   SCLD   )   GO TO  «111 

JETINPOS 
_JETINP06_ 
JETINP07 
JETINPOS 
JETINP09 
JETIMPJÜL 
JETINP1I 
JETINP12 

c* 
CALL   FlLL(V,THO,t#^) 

PROFILES     DIMENSIONAL —   IN..FPS.»DEC.   R. 
JETINP13 

.    JET1NP14 
00          a   2,/OIAJ 
OV          a   l./VJCT 

JETINP15 
JETINP16 

OT          a   1,/TJET 
CALL   FMP¥C(lfQO,V,Y,NE) 

JETINP17 
JETINP18 

CALL   FHPYC(l,OV,UD»Ul>,NE) 
CALL   FMPYCfl.OT,THD.THO.NE) 

JETINPI9 
JETJNP20 

c 
c CALCULATE   TKE   FROH   INPUT   TURBULENT   INTENSITY 

JETINP2I 
JETINP22     . 

c 
TKET     a   lf5*VJET*VJET/(GCJ*EJET) 

JETINP23 
JETINP24 

DO   38  L   <»NE 
38  EDU)   s   .      T*TI0(L)**2 

JETINP25 
JETINP?* 

c» 
GO   TO   32 JETINP27 

JETINP28 
JETINP29 
JETINP30 
JETINP31 

_JETJNP32__ 
JETINP33 
JETINP3» 

00   at   L=2»NJ 
J£1 UPCLi.ME.UCCLl   )   CO   TO   42 

41   CONTINUE 
ERR |   .TRUE. 
GO   TO  999 

«111   DO  4112   L»I.NJ 
IF(   ALX(LrNC),GE.ALXLlH   )   GO   TO  42 

JÜ12_CP1TINUE 
ERR        a   .TRUE, 
GO   TO  999_    _ 

42   BBCl)   a   YJETE-Y(L-l) 
 NgjigMl  

NPDSNE 
GO   TO   3S  

3840   CALL   JTFILE   (4,RESTRT) 
NPUawPO   

JETINP35 
JET_LNP36_ 
JETINP37 
JETINP3B_ 
JETINP39 

JETINPO0_ 
JETINP4J 
JETINP42 
JETINP4 3 
JtTINP44 
JETINP45 

_JETINP«6>_ 
JtTINP«/ 
JITINPaa 
JETINP49 
JETINP50 
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• 

c* 
c* 
C*  COMPUTE CONSTANT TERMS IN COFFICIENTS OF PDEQS 
C* 

JETINP51 
JETINP52 
JETINP55 
JETI^f»5a 

JS DIA=0IAJ/12, 
YJETF=Y(NPU> 

JETINPS5 
JETINPSb 

UCLlsUDCl) 
IF(RESTRT,NE. BITS)  YJETE«VJ(NRE3) 

JETINP57 
JETINP58 

C* 
COEF(nsl./(VJET*OU) 

JETINPS9 
JETJNP60 

IF(TURBJ) GO TO 770 
CUEF(2)sot 

JETINP61 
JF.TJNP62 

GU TO 769 
770 CÜEF(2)=VJFT/(GCJ*0IA*EJET) 

JET1NP63 
JETINP60 

769 IF(3JET) GO TO 771 
C0CF(5)=0. 

JET1NP65 
.IETINP66 

C0EF(n)x0, 
GO To 77? 

JETINP67 
JtTINP68 

771 C!)tFn)=PJF.T/(VJET*DU*TJET) 
CJfcF(a)=VJFT/(GCJ*DIA»TjET) 

JETINP69 
JETINP70 

77? C0EF(5)=0U/VJET 
C3EF(h)=.S*DlA 

JETINP71 
JFTINP72 

CütF(n = ia(j,*GC/(VJET«VJET) 
COfcF(9)=iua,*GC/(GCj*TJETJ 

JETINP7J 
JETINP7a   

C* 
C*  INITIALIZE COMMON /PRQPj/ 

JETINP75 
JETINP76 .  ... 

C« 
RGASrRG 

JETINP77 
•JF.TTNP78 

IF(.M3T,0IFF) GO TO 7772 
WMWl=lSyS./^GAS 

JETINP79 
.JFTTNPBO 

CND(l)sl./(WMrtT*VJET*DlA*TJET) 
7772 MACHsMjET 

JtTINPBl 
JETINP82 

PsPE 
VSREF=MUREF 

JtTINPPJ 
JfcTINPM 

TRFFsTREF 
SCCsSC 

JETINP8S 
JETINPBsK 

PRLsPR 
PRTTaPRT 

JETINP87 
JF.TINP88 

MACMOSMJETO 
FNT»Yl = fTRl/F. 

JETINP89 
,jFTTNpg(} 

IFCFSTRT .NE.BITS) GQ TO 996 
CALL JFTPRP 

JETINP91 
JETINP92.. 

C* 
c* 
C*  PRINT INITIAL STATION OATA 
C* 

JtTINP93 
JET1NP9!» 
JETINP95 
}\ Tl^'P1"» 

996 CALL JT3UT1 
IF(TAPOT .AND. RFSTRT.EQ. BITS) CALL JTFILECl,X (NRES)) 

C* 
1000 RETURN 

JtTlNP97 
JET1NP98  .   .__ 
JETINP99 
JETINPOO      - 
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END JETINPOl 

___ 
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»JETPRF      3ENFRATFS iNlTlAu PR0FILE3 FOR -JETMIX- JETPRFOl 
Sun^OOTUF JfTPRF _                JETPRF02 
C )M-n\ /TPCT«L^ U TLE(20),PRI>JT(30) JETPRFOS 

 C :\»*ft\    /TKTJKL/ FWR.ERKHA JXI N;RH »_PJ»E_BI? JE TPRFO«_ 
LOGICAL        F«»«Ei»""AJf l*tt**iP*L** JETPRFOS 
cjM*n\ /.TETDäT/ NPTS.RADC^), TS( I?),U(12),SPV(I2),MWT(I2),CP(12), JETPRFOö 

J      FJtLC J?),SPAL3(.( J?),TKr ( l?),nlHER(^6) JETPRF07 
C:iMMn\   /TNOATA/   *.MF».<AH, T2.BETA,T?S,FARS,FIMO2C»PO,RCO(1 t If JETPRFOÖ 

i    ucoz(ii),»Mcci nfR>nx(u>,PT(M),Ps( it ),BLnc(in,Qco(»i) JETPREo9 
 r3W"N   /cwFpr,A/    _, JETPRF10 

• 01 AJ, MJf 1 , 1 I Jf T» V JET.GJF. H2Ö0)»Pt»TF»TIF, VE» GFX, RG~> PR, JtTPRFl1 
i    p*r»sc,T«rF.MjwtF, )TFF,Nr,c>iA^E(i;>),Ai_F(i?),sc>'(i2),rpr(36),Nj,  JETPRFI2 

»   NM,CTl,CT?,CT3,CI-'i,CTS#CTh,CT7,CT8,v(200),UO(200)fTHD(200), JLTPRF13 
* 1 13(200),ALM1200) JETPRF1« 

CJ"*U)N   /«EY*/   *FVA( il).KFYB(n)»KODA<U>,Kaj)R(ll>                                              JETPRF15 
 C QWHQS  fZ^tM F/   r 4 , c Sj C C.CAA«C BA.CCA JETPRFtft 

CUMMtiN   /r.ASCP/   RICH(2a)»FUÜL(aB)»ENTH(a8>#C0NC(76fl)«HCINCP(2a)#      JLTPRF17 
* nHHJIt«?) JFTPRF18 

CJM-ON   /C^ITS   /   HI'S.HLANK JETPRF19 
DlMi^5i:iN   t.ENl (27),\SA(2b)  JETPRF20 
DIMtNSIJv   RTU-tU I2)»CN*M1 (12) JETPRF?! 

 PT*t*Sf3N   rT(200j JfcTPRF22_ 
EUUIV'ALEVCF    (ED( ! ) « T I Ot 1 )) JETPRF23 
WEAL "niLFl ( 100),<nLF?C100),"r)LF3(10Q),M'JLF'l(100)»  JETPRF2« 

• «OLFS<100>#M3LF&( 100).inLF7f t 00 )» M'JLF « ( 1 00) , JETPRF25 
«                          MniF9( 100) .MnLFlOf 100 ) »MDLl- i t ( |00) ,«CU Fl?( 100)                                JETPRF26 

FUUlVALENCF      («JLFI , ALX( 1 ) ), (<40LF2.ALX( l»l ) ), (MULF3, Al.X(?01 >) ,           JETPRF2 7 
J_M_JI. f•q , A L X ( 3_0 1 J_) t (MJLFS, AL X ('* 0 1_) )_,J M .)I„.F b t t{Jt ( SOJ ) ) t J E T PWF 28_ 

* («Öl h 7, AtX(hOl)), CUIF8, ALXC /OH ), (" )l F'J,ALX(H01 )), JLTPRF29 
 *                              ("31 FlO.MxOOl )),(H^uFll,ALX(1001))» ( MflLF 1 2, ALX ( 1 1 0 1 ) ) JE TPRF30^ 

REAL   N,>1ASS#MACH»*JET,MUHEF JETPRF31 
LOGICAL   PIFF . ,  JFTPRF32 
Ol-tNMJN   |U(12) JtTPRFS3 

 E^'IVAl E^CF    (UJ,U) JETP»F3«_ 
MAM- i is!   >A/    T I J~F T, TlE»RG,PR,PRl,SC,TRfcF,MURFF,NM, JETPHF3S 

* CA,C3.CC,CAAfC3A,CCAfCTl,CT2,rT3fCTafCTS,CTbfCT7,CT8      JCTPRF36 
C* JtTPRF37 

DATA   LENi/3, 12.1,3b,h,too,12,100,9,I?.1,36,1,20,1,30. JETPRF3B 
* Ö,11,2,2«,2.«P.1.7b»,1,192,0/ JF.TPRK39 
  DATA   NSÄ/S.1H] ,Xt 1 H l.bfJHK, 1, 1HL,9, 1 »1^, 1, IHM,  1ETP«F«0_ 

* 1,2"! 1 , l,?-tJ1 , b,?H,<l,2,2HL1.2,2HM| , 1, 2HM , 1, 2HI2/ JETPHF«1 
DATA    CNAul    /«MCA31 »INGAS?, Uitr.ASi. tHUAS'l, « HG A SS ,'4HG A Sb , «H(; AS 7 , JETPRF«2 

1       «nGASH.UHGAS^SHGASlCjHGASH.SHGASia/ JETPRF«3 
C*.          ___ JETPRF«« 
C« , JFTPRF«S 
 CALL   FLGfRR(   5.1NERR) JETORF«b_ 

HEAD   (S,A) JtTPRF«/ 
Ifl    INE^R   )   RftURN JETPRF«» 
CALL   :itlM(1,nns,Y,200) JETPHF«9 
CALL   "OVE   MfC*ANi,c*AH£jl2«l]   JU»RK50 
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~RJET=12,»RAD(NPTST1) 
DIAJS2,*RJET  
"PEaPO 
TE = 7S(NPTST1) • 

JETPRF51 
JETPRF5Ü_ 
JETPRF53 
JETPRFSa 

VE=U(NPTSr|) 
GEXCSPALPGCNPTSTI) 

NCSNPTS*! 
NJsh*NPTS-l . 
OIFFe.TRUE. 
MJETaO,  
VJETs 
FLO* = 
RTUBE 
PI = 3. 
CC»3? 
00 12 

o. 
o.  
(n*o7~ 
1415927  
.17« 
0 Isl.NPTS 

JETPRFS5 
JtTPRrS6_ 
JETPRF57 
JETPRF58_ 
JETPRFS9 
JETPRFbO 
JETPRF61 
_J£TPRF62 
JETPRF63 
_JETPRFfe<L 
JETPRF65 
JETPRF6t> 

IFTl 
 RTUBE 

GU TO 
100 RTUBF 
110 ARE As 

MASSe 
FLO" = FLO*»-MA3S 

 GAMMA =J,a^   
IF" <T 
IF (T 

S(I),r.T.(800.)) GAMMA«2.23708/TSU)**.070271 
S(1),GE.(3500,)) GAüMAsl.25«  

.ta.NpTS) GO To 100 
(I»1)=SURT((RAD(T)*»2*RA0(ITI)*»2)/2.) 

JETPRF67 
JETPRF68 

110 
(IM)sRAD(NPTS»lj 

JETPRF69 
JETPRF70 

PI*(WTÜBE(I*1)**2-RTUBE(I)A*2) 
AREA*tl(I>/S4*V(I) 

JETPRF71 
JETPRF72 
JFTPRF73 

_JtTP«F7J_ 
JETPRF75 
JETPPF7&- 

MACH=U(IJ/SQRT(GAMMA*GC*RG*T3(I)> 
MJFT="JETtMASS*MACH 

JETPRF77 
.IETPRF7B 

VJET = VJEUMAS3«U(I) 
120 CONTINUE 

JETPRF79 
JETPRFBO 

MJETsHjET/FLON 
VJETsVJET/FLDK 

JETPRF81 
.IETPRF82 

DO 130 Isl.MPTS 
CPC(3*I-?)=CA 

JETPRF83 
.TfcTPRFfl« 

CPC(3 
__ CPCJ3 

SCM(I 
 ALE (I 
130 CUNTI 
 NPP1= 

CPCd 
 CPCU 

CPC(3 
SCM^N 
ALE(N 

 N.5L=N 
NJM13 
CALL 
NALts 
CALL 

»1-1 
*I)s 
) = .7 
) = (L. 
MJE 
NPIS 
»NPP 
»!^PP 
*NPP 
PPl) 
PP1) 
JtJJ_ 
N.r-i 
SET* 
100* 
SfcH 

)sCB 
CC  
0 
fi  

•L_ 
l-2)sCAA 
1-llsCd* 
1)3CCA 
».70     ... 
= 1.0 

(IiTIJET«TlD(l),NJMll_ 
NPP1 

f 1.0.0,*LX(1),NALX) 

JETPRFftS 
_JETPRF8I>_ 

JETPRF87 
_JETPHF8B 
JETPKF89 

-^lETPRF^lL 
JETPRF91 

_JETPRF92. 
JtTPRF93 
JETPRF9H 
JETPRF9> 

_JLTPRF9b. 
JETPRF9 7 
JETPRF98 
JtTPRF99 
JETPHFOO 
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1 

00 ISO JiNJ,NSl 
If    U.FJ.NJ)   SCL»,9o 
IF  (j.ra.Nj+u  SCLS.SO 

_I F_(.». F Q. ^Ü^^SC^»^ 
IF    (J.EQ.NSD   SCL = Ö,0 

150 
TIO(J) = SCL*njET*(l.-sCL)»TlE. 
CüNTINUF. 
DR3AVE=,010«»AD(NPTS»l>  

110(11   = 11(1) 
TS(1) TH5(1)S 

GJFICDs   SPALDG(l) 
ALXdJsl. 
DU   200    Irl,NPPl_  
J        « 6*d-n 
DHsOHSAVE 
DHQ2=DR/?, 
IF    (t.EQ.NPPl) GO   TO   160 
IF   (DH.'LT,f«TURE~(It!T-RTtiBE(!))/2,)   60 

DRU2cD»/2, 
IF   CI.EQ.n   GD   TO   170  

TO   160 

160   1F   CI.EQ.Ij   G3   TO 
Y(J)=l?,*RTU8E(I> 
UD(J)    =   0,S*(U(I-l)*Ucl))  
THD(J)=   ,S*(TS(I-1)«TS(I)) 
GJET(J)=   ,5*(SPALDG(I-1)»SP 
K = 100*(I-«iWJ 

3PALDG(I)S 

ALX(K)=.S0 

K=ioo*(i-n*J 
_ALX(K)=tsq  

JPI=J+I 
Y(JPl)=l?t*(RTU3E(I)tORQ2)_   
UD(JPl)   =   0.10»UU-lW0,9Ö*U(T> 
 T M D ( JP 1_) s i 10«TS( 1-1) • .9Q«TS{I)  

GJEI(JPl)s   ,1*SPALÜG(I-1)+.9*SPAL0G(I) 
_ KS100*(I-2)*JP1 

ALX(K)=.10 
 KalOO*(I-ljtJPl  

ALX(K)r,90 
 iF_(i,ea,NPPt) _Gn_Tn_i9p_ 
170    1U*?1=    12.~»(ttTJ8E~<lUOR) i I»/ • r ' -     ir.,"v^ IU'JL v i ;twit; 

V(J*3)»l^,*(HTU3t(I)*»TuBt(!•!))/2.' 
V(J»a)=l?,*(RTU^t(I»l)-DR) 
JP?=Jt? 
JP'»sj»t| 

_O'J_.lH0_J = Jp?1JLP.(i  
UD(J)   a   U(T) 
TH0(J)=TS(I)          . 
GJFI(J)=   SPALDG(I) 
KslU0»(I-l)*J 

JtTpPFOl 
JtTPRF02 
JtTPRF03 
jtTpRF0«_ 
JfcTPRFOS 
JETPRF06 
JtTPRFO/ 
JETPRF09 
Jt TpRF09 
JF TPHF1P_ 
JETPKFU 
JETPRF12 
JETPRFÜ 
JETpRFia 
JtTPRF15 

_)LTpRM_6 
JtTPRFlT 
JETPRF18 
JETPRF19 
JETPRF20 
JETPRF21 

_JETpRF?2_ 
JETPRF21 
JETPRF?« 
JtTPRF25 
JtTPRF2t> 
JtTPRF27 

JETPRF2JL 
JETPRF29 
JETPRF30 
JETPRF31 
ft TPRF32 
JKTPRF33 
JtTPRF3K_ 
JKTPRF3» 
JtTPRF36 
JETPRF3J 
JtTPRF39 
JfcTP»F39 
.1FTPRFO0 
Jf TPRFttl 
.If TPRF«2 
JfcTPRF<l3 
JtTPRFa« 
JtTPRFui 
JETPRFq*_ 
JETPRM7 
JETpRF«8 
JtTPRF09 
Jt.TpRF'JO 
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ALXOOal.O 
tao  CONTINUE « JETPRFSl 

JETPRFS2 

V(J) = 12.*<RTUBF(IM)-DRQ2) 
JETPRF53 
.IFTPRFSU 

UD(J) 
THD(J) 
GJFT(J 
KslOO* 
*LX(K) 
KetOO* 

190 

*LX(K) 
CO   TO 
J=J»2 
Y(J)al 
UD(J) 
THO(J) 

=   0.90*U(1 W0.10*U,I + 1) 
a,90*TS(l)*.10*TS(I*l_2  
)=   ,9*SPAlOGÜ)».l*SPAÜ>G(I*l> 
CI- li+A  
a, 90 
I±J_ 

?00__ 

2,»(RTUBE(I)»QR) 
a   UCI) 
aTSJJ)  

JETPRF55 
_JETPRF5fr 
JETPRF57 
_JETPRF58_ 
JETPRF59 

_XEJJ?RFJi(L 
JETPRF61 

JETPRF62-. 
JETPRF63 

JETPRFfc_<L 
JETPRF&S 
•lETPRFbb 

200 

GJfcTfJ 
KslOO» 
ALX(K) 
CONTIN 
LENl(2 
IEN1(<| 

SPALOG(I) 
•1)»J 

«1.0 
UE  
)=NPP1 
)a%>mPpi 

JETPRF67 
_JETPRF68_ 
JETPRF69 
_JETPRF_70_ 
JETPRF71 
JETPRF72 

LfcNl(6)aN3L 
LENl(»)s   N3L_ 
UENI(te)BNpl»t 
LCN1C12)*]  
WRITE   (1) 

*  P'»J, MJET. TUFT, V JFT.PE.TF.TIF, VF.CFX.PG.PR. PRT.Sr.TRFF. 
» MUKEF 
_*_CTb,C 
* MDI.Fl 
• MDLF/ 
* NPTS» 
• TITLE 

,0IFFfNC#CNAME,ALF,SCM,CPC#NJ»NM,CTl,CT2#CT3.CTt,CTS, 
T7.CTB,GJET>V,UD>1_HP,TTD>£0» 

»iriLF2,MnLF5#HJLF«»#HnLF5»*IOLF6, 

RAD»T3,UJ,SPV,MwT,CP,FUEL»SP»L0G#TKE,0THER» 
,PRlK)T,N.rtF.1AR.T2.BrlA,T25.FAP*.FlNn;>r.P0. 

JETPRF73 
_JETPRFZ«_ 
JETPRF75 
JETPRF76 
JETPRF77 

M.1PEFJUL. 
JETPRF79 
JETPRFÖJL 
JETPRFSl 
JETPRF82, 
JETPRFH3 
_J£XHR£8JL 

• RCU,R 
• RICHf 
• »GEX 

_R£IUJ?N 

CJ?,RHC,R(JOX,PT,PS,BLUC,aCO, 
HCI NCPJ FJlYi^NJ HJXONC^LHJLR2_ 

END 

JETPRF85 
JETPPF86 
JETPRF87 
.JtTPRFBfi, 
JETPRF89 
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r 

CJFTPRP         PROPERTIES 0? JET 
SUßHOUTINE JETPRP 

JETPRP01 
JETPRP02 _ 
JETPRP03 
JETPRPO« 

LOGICAL SUPERT 
LOGICAL LNTRY1 
LOGICAL  AXI ,    xpRN . CMPRS 
LOGICAL 3UR30N.TMACH 

,   QJET # TURBJ » CORE JETPRP05 
JETPRP06 

LOGICAL ERR 
LOGICAL AMBTO 

JETPRP07 
JETPRP08 

REAL  MJfT , HE * HUREF 
REAL MACM 

JETPRP09 
.JETPRPIO 

REAL KCP.MUEFF.-NUL 
COMMON /JETT^Q/ 

JETPRP11 
JETPRP12 
JETPRP13 
JETPRPH 

* TrfO    . niAO   $   MJETO  • 
» PTJrTO . TIJFT3 . NJfl 

TJETO  , VJCTO  . 

REAL  MJETn#MACHO 
COMMON /RCO/  UO. EO. TMO 

JETPRP15 
JETPRP16 

COMMON /CTRL2/ 
* EOGEl. » SEI .  i *El»G*  . _ XiFRGE__|,_ jf^ERGt j_            

CEPTO 
P » XMRn 
MERSTP 
.YI.YO.MERGP 

JETPRP17 
JFTPRP18 _ 

* SL3PET , 5L0PF0 ,   CEpTl  , 
COMMON /MERGET/  MER, MF.RST 

JETPRPl* 
JETPRP20 

LOGICAL  T*0, MERGE » MER . 
C^M-ON /PR03J2/ MACHO.REFLT 

JETPRP21 
JETPRP22 

LOGICAL MERGP 
COMMON /RATIO/   AMRTfl 

JETPRP23 
JETPRP24 

C3MH0N /INP1/ ENTRY1 
£•*•**• INPUT COMMON 

JETPRP25 
JETPRP26 
JETPRP27 
JETPRP28 

C* 
COMMON /INPJET/ 

* OIAJ       , MJET       , 
* TUFT      , 

TJET       , PT.fET      ,   VJET . JETPRP29 
JETPRP3Q 

* PE         . VE         , 
• AXI        i NJ         f 

ME         , TIP        ,   TE 
NM         . 

, JETPRP3I 
JETPRP32 

» X(100)     , XPRN(IOO) , 
*   GAM         . RQ PR         . PRT 

JFTBRP33 
JETPRPJ4 _ 

* 3C         » TREF       , 
C* 

HUREF JETPRP35 
JETPRP36 
JETPRP37 
JETPRP38 
JETPRP3» 

., JETPRPIO 

£****•« C3NTR0L COMMON 
C* 

COMMON /CTRL/ 
* NXTA        . CMPRS       , OJET       . TURRI      . CnEFflOi 
• NPU  .  NP3  , DXC  , XU 
* nSTnRfaooi 

. XDO ; JETPRP01 
JETPRP42 
JtTPRPaS 
JETPRPaa 
JETPRPaS 
JETPRP«6 

C« 
£*****• PROFILE COMMON, 

COMMON /PRnF/ PSK200i,YDf2 00).UDt?Ofti.THDf?00).ED<200i 
• 

C« 

c* 
COMMON /CNFRR/ BITS » ERR . GC ,   GCJ . FOOT 

JETPRPflT 
JETPRPaS 
JETPRP«0 

JETPRP50 
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c* 
Jts* 
c* 

BOUNDARY CONDITION eOMMQN 

COMMON /BC> HEDGE  ( gEDGF  . THEDGE 
C* 
C * * * * *# P 0TENT IAl__ »• 1R E_C_OM HQN  
C* 
 coMMnN_/eoRE^/_xcoM i CORE    . CORSTP 
c* 
C******   SCALE» (DMIT3 CONVERSION) rOMHOM 
c* 

c** 
c* 

 COMMON   /SCHER/     31»     .   8V     .   SLEW 

^L**.*_JET   PaOPERJIES,C0MMOÜ  

COMMON /JET/ 
TC(IOO) 

JU1L0QJL 
* B(ioo)     , ucnoo) 
* PTCfiooi T wjitegi 
«   VSONlCClOO) 
_ C OM M o N   / J E T1 /. FLO H JjJ r O^JUUEJtL 
COMMON /JET2/  TTCC10O) 
C3M1QN ZPRnP.1T/  

TIcMOO) 

* P       » PRL     # PRTT    , RGAS 
>_TREFF___« _y.SREF •- MACR ._J<LC  
» RFFl    ,   C       r CHI     , RNORH 
* RHO(200)  _,.MUL(200) .., KCP(2001— 
* MUEFM200)   .   XLN(200)        ,   DK(200) 

COMMON   /EDGE/ V.IETF . SF£DC£  

3CC 

RETURB(200> 

C* 
_JQMMON-^_MLXERvLJlIXtAOrlJl0i^O_UJ^y4Xit»JÜUXI»Ai- 

LOGICAL      MTX 
^COMMON./FLnBAL/L.HAXIT.SUPB. NlT«PSID# YDD».YJ>e»_ 
* P1.P2,UCL»T0L.UP3TRH.'CVG 
_LO 61C Al S UgB.CVG .UP3TRM- 

li/L*SiHM,PlF-*Xl£- 

J__Ibit*L      aueari, ¥ii i uK.HKn  
COMMON   /ACr»NVG/   YC3(l0O)»PD(10O>t INDc(lOO)»'     CHOKE.'   CHOKED 
LOGICAL - CH3KE«-CH0K£0  
COMMON   /3FTT/     CL3P(l00i 
COMMON   /STA2/_ÜAC-H2,T$2#-SS2.V2*8ü02,nP0X2  
REAL     MACHP 
XOHHO.N /3t 
RfAL  MUH 
COMMON /THRST/WV(100J  
COMMON /MIXPRP/ MA2(loO).VF2(100)fTE?(100).TMC(tOO) 
REAL MA2   -. —  — 
COMMON /THFRM/ GMC(?00>»CP(200) 

•J3MMON-VQUXMIX/-.NXORJR  
COMMON /CHoDy/  YCB(loO),CLSPC8(lOO>'.'yCB! ,' UCL1 
COMMON /JET1/ STADD, NV, STATp  ..        
COMMON /JNNAME/ NB# TAH(5) , ND » TAr>(4i 
COMMON /CON3TF/ CONl     .    

JETPRP51 
JETPRP52 
JETPRP53 

__JE.TJ>RP_5A_ 
JETPRP5S 

.._ JETPRP56. 
JETPRP5T 

_JETPRP53, 
JETPRP59 

_JETPRP<!>Q_ 
JETPRPfcl 

.    JETPRP62. 
JETPRP6J 

__JETPRP6<L 
JETPRP65 
 JZJPRPhk. 

JETPRPfcT 
_JET?RP68_ 

JETPRP69 
_.JETPRP70_ 

JETPRP71 
 JEjPftP22_ 
JETPRP7J 

- JFTPRP70- 
JETPRP75 
JETPRP76- 
JETPRP77 

—JETPRP78_ 
JETPRP79 

- JETPRP80- 
JETPRP81 

-JETPRP82- 
JETPRP85 

 JETPRRBO- 
JETPRP85 
JETPRPB6 
JETPRP8T 
JETPRPBi- 
JETPRP89 
JETPRP9&- 
JETPRP91 
-JETPRP92-- 
JETPRP9J 
JETPRP9« 
JETPRP95 
JETPRP9&- 
JETPRP97 
JETPRP98 
JETPRP99 
JETPRPOO 
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LOGICAL  STAOD.STATF 
COMMON VSCÄLF0/ SKLOiAl XI IM 

JETPRP01 
JETPRP02  

LOGICAL         SCLD 
COMMON /MQI'FS/ At,xflOn.l?i 

JETPRP03 
jFTPRPOa 

COMMON /OlFEQI/ 
* NC . cMAMpnai • ALJ<12) . ALJOH?) * ALEM?) # 

JETPRP05 
JETPRP06 

* SCMfl?) , TCPRF(12) , HCPRFH2) , C»C(3,1?) 
COMMON /YOFXI / IE 

JETPRP07 
.TFTPRP08 

OIMEMSIDVJ T(200), STaRl(200) 
DIMEMST.1M y(?ant 

JETPRP09 
JETPRP10 

OlMENSlOvj TKr(?0O),SToR2f2OO) 
FQtJIVALEMCr (TKEfO.DST0Rt60n>.(3TQ»?(»Spl>STpi»(fcftl>i  

JETPRPll 
JETPRP12 

DIMENSTD* yMACH(200) 
FOUIVALENCF (VMACH(l).OSTORf^Ol)) 

JETPRP13 
JETPRPia 

FQUIVALEMCF fyn)»osToR(aot)) 
EBUIVALEMCF (T(l).DSTnRfni. fSTORItli. BSTnnf20lSl 

JETPRP15 
.IFTPRPI6 

E3UIVALEMCF fCf>»COEF(fr)) 
EQUIVALENCE (ITmOfTrtO) 

JETPRP17 
JETPRPJ8 

c* 
DATA NREG/t/ 

PROPERTIES DTMENSin-JLESS UNLESS nTHFRWfSE MflTM 
JETPRP19 
JETpRp20 

c« 
1 IF(,N3T.FNTRY1) GO TO 10 

JETPRP21 
JFTPRP22 

ITw:)j»rTtfO*l 
NX»l 

JETPRP23 
JETPRP24 

NVsl 
OTOSTJET«TF_ 

JETPRP2S 
JETPRP26 

XJsX(l) 
IG0=1 

JETPRP27 
.IETPRPP8 

c* 
c» 

INITIALIZE AT 1-ST STATION JETPRP29 
JETPRP30 

2 UC(l)sUDU) 
TCnisTHO(t) 

JETPRP31 
JP.TPRP32 

TIC(l)sTTJFT 
PTC(1)si: 

JETPRP33 
,IFTPRP30 

TTC(1>=1, 
IF(AMHTO) TTC(J)«9ITS 

JETPRP35 
JETPRP3» 

c* 

IFMjET.EOr 0.) PTC(1)*0ITS 
YJ(l)svDfNPD) 

EVALUATE MASS FLOW IN JfT—STREAM FUNCTION 

JETPRP37 
JETPRP38 
JETPRP39 
.IFTPRpaO 

3 EXP*1. 
IFfAxli FXPB2, 

JETPRP01 
JETPRP42 ... 

C0NlsVJET»c6**fXP 
REFLeB(l)*Cb      _ .  „ ___. 

99 CALL FMPvCrtfC«>,VD.V#NPD) 
CAIL FMPYCfl.EJET»ED»TKF»NPn> 

JETPRPOJ 
JETPRP09 
JETPRP05 
.JFTPRPO» 

  
CALL FMPVCf1#TJET,THD.T,NP0) 
IF( SCLD ) GO T3 98  - _    
CALL SCALEfUD»ITWOj,l,Xni) 
GO TO 97              _.              ._ . . 

JETPRP47 
JETPRP«8 
JETPRP49 
JETPRP50 

250 



9« CALL SC»lFf»LXn.NC)»TTwnj.!#X> 
97 CALL PR'JPJtnwOJ.TURBjiljXJ.YiIrTK^i.NPD). 

CALL CAHCPfT.GMC.CP,RG#i.NPO) 
DO & Lal.NPQ  

JETPRP51 
JETPRP52 
JETPRP53 
_JEJJ»R-H54_ 

RAD»1.. 

5 STOR1(L)«.S*HHO(L)*U6(Li*RAO 
6 PSt(l)»0r         

66 CALL INTG(STnRl.Y0#PSl»2.NP0) 
C* 
c* 
c* 
c* 

IP MTXFR MIZZLE CASE.  COMPUTE STREAM 
FUNCTION COINCIDENT WITH DUCT Hk\\ 

IFC.NOT,   MTX)   GO   TO   666 
VO»YR(l) 
Vt»Vft<WPftl 
RHOEsT.IET*RHO(l)/TE 
DPSlFa.S«RH3F»VE/(EXP»VJETi»(Yn»»EXP.YI»»EXP> 
PSID=PSI<NPD)*DP3iC 
PO(1i«PE  
MA2(l)«ME 
VE?(l)»Vg  

JETPRP55 
JETPRP56. 
JETPRP57 
JETPRP55_ 
JETPRP59 
_JLJPRP6JL 
JETPRP61 
JETPRP62_ 
JETPRP63 
_JETPRP6«J_ 
JETPRP65 
JLU»BP.66_ 

TE2(|)*TE 
_YC0<»)»3lTa_ 

TwCH)s81TS 
6bb   WJ(1>»1.  

JETPRP67 
JETj>Rp68_ 
JETPRP69 

_JETPRP7(L 
JETPRP71 

_J£IP.RRI2. 

FLQW.ISPST(NPU)*C0N1 
_L£j=GAA*firt/cr.>M«i.)ffSc/r.cj 

JETPRP73 
JETPRP75_ 
JFTPRP7S 
JETPRP76  
JETPRP77 

_JEJJ>RP-ZB  
SUBSnNs.TRIlE. 
JF_(*E.GEL 
GO TO 8760 

-MJET .BE.. »J SuflSQNU.f 

C* 
C» ENTRIES AT STATIONS OTHgR THAN STATION I 

JFTPRP79 
.-JETPRP80_ 
JETPRP81 
JETPRP82- 
JETPRP83 

_4ET_PRJ>A4_ 
10 UC(NX)sUD(1) 
 TCCNX)sTHDflX 

C* 
Tlc(NX)aSORTf2.*EjET*GCj»ED(l)/3.)/V,|ET 

11   YJ(Nx)sYJETE 
 Y^EJaYJETE  

JETPRPeä 
-JETPRPA6- 

JETPRP87 
JETPRP88- 
JETPRP89 

_JETPHP90_ 
TFfTwO)   VSFTsEOGFI 

..._ JF{   NREG.NF.2-J..NREG»l  
IF(   .'NOT.'SrLn   )   GO   TO   1110 
IF(    ALXCI.NO.GE.ALXLIM   )    NREG32 
GO TO 11)1 

Lia-IFX-U0t21>NE.'UD(^n-Mg£i;a2  
1111 GO Tn (12,14) 

c* 
c* 
c* 

NREG 

POTENTIAL CORE REGION 

JFTPRP91 
JETPRP92  
JETPRP93 
JETPRP90 . 
JETPHP95 
-JETPRP96  
JETPRP97 
JETPRP98   
JLTPRP99 
JETPRPOO  
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i?  on n L«I#NPO 
 !F( SCLO,) GO 13,.1200  

!F(Ur>(L).NF.UCH)  60 TO 
 i 0 _Tp 1? , , , . 

15 

1200 IF< »LX(L»NC).CC.ALXLIM ) GO TO 15 
|3 COMTTNUE       
IS B(NXJBY3ET-VD(L»1> 
  GO TO ?0  

la B(NX)«?.»Y.»ETE 

CL TOTAL PRESSURE 

20 IF(.NOT. CMP»S)-GQ_T0_22_ 
TE
M
PSTHD(1>»TJET 

VJC = VJ£Tj>Uf)(l)  

13 
13 

37 
3R 

r,AMSGMC()> 
CPJsCP(l)   
RAM»R*MHfTL) 
TTCLsTFlP*.5*VJC*VJC/{GCJ»CPJ)tfJE.T*F0tli/CPJ 
IF(.MOT.  A^BTC) GO TO 1337 

_I! c t till»a na  
GO"   Tn   1338 
TTC(NX) = (TTCL-TE)/tTTO-TEJ  
CONTINUE 
XMV|BVJC/SQRT(GA**GC*&G*XEMPL_  
TTBJXTTCL/TEMP 

PJtsPE. 
IFfHTX) PKBP2 
P0C=PK*(1.»,S»(GAM-1.i*XMJ»»2i»»(G*M/(GAM"l.)) 
PTC(NX)»(PoC-PE)/(PTJET-PE) 

c» 
LOCATE 3DMTC LINE TF SUPERSONIC*** 

B7 60 IF(SUBSON)    GO TO 29 
TMACH=.'FALSER  
SUPERTe.TRUE. 

_   LK«2  
IE s   1 

 D0-2\l   Lal'.'NPO ,  
IML.'GT.   1      .AMD.      uOfD.FO.   UCLl)     I K»L 
TLeTHO(LJ»TJET  
GAMsnAMMf T|') 
VSONSSQRT(GAM*GC*RG*TL)                 
VlACH(L)aÜO(L)»VJET/VSON 

 tFfL.*LTTMPn   UMft» TMAcHfi i>fl.'   IHACitiUtlii LX«L 
IFf.NOT.   SllPERT)      GO   TO  217 
SUPERT» Y*ACH(L).'LT. 1. -    - _  - 

»17 IFfTMACH)  GO TO 211 
TMACHSYMACHCD.BE.I.         

JETPRP01 
JETPRP02. 
JETPRP03 

__JETPRPJ!4_ 
JETPRP05 
JETPRPOfc 
JETPRP07 
JETPRP08 
JETPRP09 

_JETPRPlfl- 
JETPRPU 
JETPRP12_ 
JETPRPIS 
JETPRP11- 
JETPRP15 

_JLT?RP±Ä_ 
JETPRP17 
JETPRPia. 
JETpRPl* 
JETPRP20_ 
JETPRP21 

_JETPRP_22_ 
JETPRP23 
JETPRP21_ 
JETPRP2S 
JETPRP26. 
JETPRP27 

_JETP_RP^1_ 
JETPRP2» 
_JETPRP30_ 
JETPRP31 
JETPRP32_ 
JETPRPJJ 

_JETPRPiÜ_ 
JETPRP35 
JETPRP3*- 
JETPRP37 
JETPRP38 _ 
JETPRP39 

_JETPRP<IQ_ 
JETPRP«! 
JETPRPQl. 
JETPRPaJ 
jtTPRPaa 
JETPRP«5 

_JETPRPai_ 
JETPRPuT 
JETP<*P<i8 
JFTPRPa» 
JETPRP50 
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211   CONTINUE 
 IF(SUPERT}_ r.g  TO  29 

IF(.N0T,   THACH)   3U830>ja.TWUe. 
21?   IFt.NQT.   SIIBSON)   GO   Tn   213 

YSnNTC(NX)nO. 
GO   TO   50 

213 YSONTCfNX)sYOFtl..YMAcH,YD#LK.NPD-l J 
 TFf.NOT. ERR) CO TO 3ft  

ERR*.FALSE. 
29 Y30NTC(NX)«9ITS  

r.O   TO   JO 
_2?_PTC(NX>MITJL 

TTC(NX)e8lT8 

C* 
EVALUATE HA3* FLO» IN JrT 

C» 

-C*_ 

_30 TFCNX.EO.I) r,0_TO_10jöü  
WJ(NX)sSFE0CE/FL0«J*C0Nl 

JETPRP51 
JETPRP32_. 
JETPRP93 
JETPRPSq 
JETPRP5S 
JETPRP56_ 
JETPP-P57 
JETPRP58_ 
JETPRP59 
JETPRPfcO 
JETPRP61 

 JETPRP62. 
JETPRP63 

__JETPRP6fl_ 
JETPRP65 
 Jf.TPRP&h 

STORE   PARAMFTFR3   F^R   nNFTMFn    IFT 

>0   IF (.NOT. JUliJUL TQ-1004_ 
IF(STAOO)   R3   TO   1001 
1F(NX   fEQ. _U_Ca  TO  <»06_ 
VCD(NY)sYOC 

-PDlNYlsPJ»  

JETPRP67 
JETPRP68^ 
JETPRP69 
JETPRP70- 
JETPRP71 
_JE.TPRP.T2- 
JLTPRP7S 
JETPRP7*- 

'FC.KOT,   SllRSON)      INDC(NV)«! 
-JFfCHDKE)   fNDrrNV)«?  
MA2(NV)«MAtH2 
VE2(NV)«V2      I 
TF2(NV)«T92 

-£-!_ 
C* 
tP- 

IF MIXER N0Z7LE CASE»  CALCULATE THRUST 

916 CALL  THRUsTCNV) 
C« 
c* 
-C*_ 
e» 

IF FLOW CHDKFD. CHECK AVAILABLE AREA AT NEXT STATION. 
-If .IF. CURRENT AREA TERMINATE  

IFf.NOT. CMOKEI  CO To 1001  
Al«YO0«*FXP-VCBU*EXP 
IF(NV.EQ.' NXURIG)  CO TO 1001 
NYtan?«| 
JtNXKXfl£NWLli  
CALL LtFITfXr>,YR,NX3RfG,0,XNX,YDNX.1.0.CL3P) 
CAIL LCFTTrXO.YCH,NXQRlC«0.XNX.YCRNX.l«0.ClSPCR) 
A?sYDNX«»ExP-vC9NX**E)(P 
IfU2.LE.' AJJ  STATfa.TRUE.*  

JETPRP75 
JETPRP76  
JETPRP77 

—JE-rpRRXB  
JETPRP79 

_ JETPRP80  
JETPRP81 
JETPRP82  
JETPRP8J 

—J E-T P R P8-J  
JETPRP85 

__JETPRP86  
JETPRP87 
JETPRP88   
JETPRP8» 
 JETPRP90  
JETPRP91 
JETPRP92  
JETPRP93 
JETPRP9U 
JETPRP95 

—JETPRP96  
JETPRP97 
JFTPRP98  
JETPRP99 
JETPRPOO 

253 

IA ... .............. M 



WiWHii^i^i„i^|<iiW|pWujjW^Wp;ijiiiiWli|t|Bw-.MM.WiiJJW.ti.i||IMJ,^i|ii^i.M^"' ' ' -'•"•- ••PP.I..-....1.--... 

1001   CALL   DTEST JETPRP01 
 REIURN -      JETPRP02. 

. END JETPRP03 

254 

•-•••• -•     •— -     -•• •    •  •    ---    -  



"1 

CJMESMM MESH REOISTRIBUTTON EOR TRAMS. REGION 
  SUpHOUTIME JMESHW ,..  

COMMON    /PAtfAM/    OUM(tbol)>SH(?00)rK|M«nUHl (7) 
 ClMHON   /CTRL/   DllHgdSS.    NPDP    mmfftOO 

c* 

COMMON /UMFSH/ MCHANG.CK.DVl.NMSH 

JME3HM01 
JMESHM02_ 
JMESHM05 

-JjJE^HM.0,4. 
CXPC#CXTP.NRED 

X.PSIE=SM(NPDL 
DpSIFsOYl*pSIE 

CONeoPSlF/fKI 
 no  s IS1,NMSH,  

FxP*FLO*T(t-t) 
S SMfL)sCON»fCK»»EXPM.* 

NPD=NMSH 
10 RETURN • 

JME3HM05 
JMESHM06_ 
JME3HM07 
JM£3HH08_ 
JMF3HM09 
JMESHMld_ 
JMESHMU 
_JMESMMUL 
JMF3HM13 
J*ESH"iq_ 
JMESHMIS 
-JMtSMMUL 

END JME8HM17 
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CJTCTRL        MAIM JET CONTROL ROUTINE 
SUBROUTINE JTCTRL 

JTCTRLOl 
JTCTRL02 _ ._ 

LOGICAL SUPC#SUPSTP 
LOGICAL MCHANG 

JTCTRLOJ 
JTCTRLO« 

LOGICAL COR3TP 
LOGICAL BYPASS 

JICTRL05 
JTCTRL06. 
JTCTRLO/ 
JTCTRL08 

LOGICAL  EoF ,     ERR 
LOGICAL  AXI , XPRN , CMPRS» OJET # TUR8J i CORE 
REAL  MJET ,   ME ,   MUREF 
COMMON /RSTART/ NREG.RfSTRT.NRES,MIXpRE 

JTCTRL09 
JTCTRL10 

LOGICAL  MjXPRE 
C* 

JTCTRLU 
JTCTRLJ2 ._ 

COMMON /JETTWO/ 
* TWO    t   DlAO   , MJETO  • TjETO  r VJ£TO  '.    .  .. 

JTCTRL15 
JTCTRL»<* 

* PTJETO , TIJETO ,   NJO . 
REAL  MJF.TO»MAfHO 

JTCTRL15 
JTCTRLlo 

COMMON /3CO/  UO, E0# THO 
COMMON /CTRL2/ 

JTCTRLI' 
JTCTRL18 

* EDSEI  , SFI    , MERGE  , XMERGE t 
* SLOPEI , SLOPEO , CEPTI  , CEPTO 

YMERGE , JTCTRL19 
JTCTRL20 

COMMON /MER3ET/  MER, MERSTP ,    XMRG 
LOGICAL  TwCl, MERGE ,   MER , MERSTP 

JTCTRL21 
JTCTRL22 

C****** INPUT COMMON 
C* 

JTCTRL25 
JTCTRL2« 
JTCTRL25 

, JTCTRL26 
JTCTRL2/ 

,   JTCTRL28 

COMMON /INPJET/ 
* OIA.I       ,   MJET       , TJET t   PTJET      ,   VJET 
* TUET      , 
* PE         # VE         , ME ,   TIE        , TE 
* AXI        , NJ         , NMAX 
* X(IOO)     . XPRN(lOo)  , 

< JTCTRL29 
JTCTRL30 

• GAM        i RG         «PR 
* SC         # TREF       , MUREF 

» PRT        , JICTRL^l 
JTCTRL32 

C* 
C****** CONTROL COMMON 

JTCTRL33 
JTCTRL3« 

C* 
COMMON /CTRL_/ 

JTCTRL35 
jTCTRLib 

* NXTA       « CMPRS      $    QJET 
* NPU        ,  .NPD         , DXC 

,   TURBJ      ,   COEF(IO) 
,    XU         , XD 

» JTCTRLi^ 
, JTCTRL38 
JTCTRL59 
J1CTRL«0 

* DSTOR(BOO) 
C* 
C****** PROFILE COMMON 
C* 

rTHD(200),ED(200) 

JTCTRLal 
JTCTRL«2 

COMMON /PRnF> PSi(200),Y(2Ö0)»UD(200l 
C* 

JTCTRL«3 
JTCTRL«« 
JTCTRLaS 
jTCTMLa«> 
JTCTRL«/ 
JTCTRL18 
JTCTRL«' 
JTCTRLSO 

C****** CONSTANT AND ERROR COMMON 
C* 

COMMON /CNERR/ 9ITS ,   ERR , GC # GCJ 
.   c* 

c**»*»* BOUNDARV CONDITION COMMON 
C* 

, FOOT 
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c* 
COMMON /BC/ UEOGE ,   EEDGE ,   THEDGE JTCTRL51 

JTCTRL52 
C«**.«* POTENTIAL CORE COMMON 
C* 

JTCTRL53 
JTrTRLS« 

COMMON /CORED/ XCORE ,   CORE  » CORSTP 
COMMON /SUPER/ SUPC,SuPSTP,XSUP 

JTCTRLSS 
JTCTRL5(> 

C* 
C«***«* SCALER (UNITS CONVERSION) COMMON 

JTCTRL*>7 
JTCTRL59 

C* 
COMMON /SCALER/  SP  , SV  , SLEN 

JTCTRL59 
JTCTRL60 

c« 
C****** JET PROPERTIES COMMON 

JTCTRL61 
JTCT«L<>2 

C* 
COMMON /JET/ 

JTCTRL63 
JTCTRL<>1 

* 8(100)   , UC(IOO)  , TC(IOO) ,   TIC(lOO) , 
* PTCtlOO) , wj(100)  . YJ(IOO)  r 

JTCTRL6S 
JTCTRI.A6 

* YSONIC(IOO) 
COMMON /JET1/ FLOwJf TTO# NXN ,   EJET 

JTCTRL67 
JTCTRL68 

COMMON /JET2/  TTC(IOO) 
COMMON /tlMfSH/ MCHANG,CK,DY1»NMSH      ,   CXPC#CXTP.NRED 

JTCTRL«>9 
JTCTPLTO 

CJM'ION /JETi/ STADD, NV, STATF 
LOGICAL  STADD#STATF 

JTCTRL71 
JTCTRL72 

COMMON /Mlxf-R/ MIX»RD(lO0),ZD(100),CF,YR(lO0> 
LOGICAL  Mix 

JTCTRL7J 
JTCTRL71 

c* 
DATA BYPASs/F/ JTCTRL75 

. ... .  . JTCTRL7& 
c* 
c* 

INITIALIZE AT FIRST STATION—INCLUDE STATION WHERE CORE 
DISAPPEARS AS A CALCULATION STATION TO BE INSERTED 

JTCTRL77 
JTCTRl 78 

c* 
NCALC=NXTA 

JTCTRL79 
JTCTRL80 

I COREs,FALSE, 
SUPC=,FALSEa_ 

JTCTRL81 
. JTCTRL«* . 

MEH=.FALSE. 
NXP=NRF3 

JTCTKL^i 
JTCT«L«'l   

NXNsNXPtl 
XU=X(NXPJ 

JTCT"L85 
JTCTRL86 

IF(,NOT, MIX)  GO TO 2 
NV=2 

JTCT«L«7 
  JTCTRLB8 

JTCTRL89 
JTrTHLQn 

STADD».FALTSE. 
STATF3.FAI«E. 

2 XDsX(NXN) 
DXC=XD»XU 

JTCTRL<>1 
JTCTRL92 

c* 
c*. 
c* 

CALL JTSTEP FJ0R__1N_TEGRATIDS TO NEXT. CALCULATION STATION 

1 CALL JTSTEP 

JTCTRL93 
. JTCTRL9« 
JTCTRL95 
•iTr|PL<»^ 

• 

c* 
IF(ERR) GO TO 1000 JTCTRL97 

JTCTRL93 ._- 
c» 
c«. 

TEST FOR END OF POTENTIAL CORE JTCTRL99 
JTCTRLOO 
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c* 

c* 

c* 
_c_*_ 
c* 

ALSO TEST FOR DISAPPEARANCE OP SUPERSONIC. CORE.IF . J£T IS.SUPE«SONIC 

IFtCQRE .>NO. C3RSTP) GO TO S 
IFISuPC .AND. SJPSIP) 
IFCMFR tANQ, HER3TP) 
GO TO 20 

GU TO 5 
GO TO 

JTCTRLOI 
JTCTRL02 
JTCTRL03 
JTXXRLM- 

RELÖCATE JEfPROPERtTTSrOp i LOCATION« 
INSERT XDCnRFAND SET XpRN T  

5 ASSIGN 9 TO LGO  
XTEST s X(NXN) 

_ IF( (XTEST.'NE.XCnRE)tAND.(XTESTtNE.XsUP).ANQ.(XTFST.NE.XMRG) ) 
* GO TO 501 
ASSIGN IS TO LGO  

SOI NXTA-NXNH) 

CALL H0VE(5»X(NXN),X(Nj),KMftfB(NXN)fO(NI),NM/i/  
* TTC(NXM),TTC(Nl)fNMfi,XPRN(NXN)»XPRN(Nl)»NM,l, 
« YSJS'T C(NXN)»YS3M IC(Nl)»NM,l) 
CALL M0VE(S»YJ(MXN),YJ(N1),NM,1#UC(NXN)#UC(NI),NM,1, 

* TC(NXN),TC(Nl).NM,l,pJCiNXS()fPTC(NljtNM#lj  
* UC{NXN),TlC(Nl),NM,t> 
CALL ^nVE(l»Wj(^XN),i<j(Nn,^/Jl  

b   IF(CflRE) X(NXN)aXCORE 
__I£<J> »PC) X(NXN)xX3UP  

JTCTRL05 
JTCTRL05 
JTCTRL07 
JTCTRL08_ 
JTCTRI.09 
JTCTRLiQ_ 
JTCTRLII 
JTCTRL12 
JTCTRL15 
JTCTRL1<»_ 
JTCTRL15 
_JTCT_RLL*_ 
JTCTRL17 
JTCTRL.18 
JTCTRL19 
JTCTR|.20_^ 
JTCTRL21 
JJ£I«L22_ 

IKlfH)  X(«JXN)=XHRG 
7 XPRN(NXN)A.TRUE,  
VIM C'JRE ) "CORES,FALSE. 

___ IF (SUPC)_S|IPC = ,FALSE,  
IF(Mtf)  ME«=,FALS"r, 
Gl   TO LGO , (9,15) 

9 NCALC a NXALCM 
 NXTAsNXTAtl  

C* 
C*  COMPUTE JET PROPERTIES 
C* 

15 TF(HTX) STA*>PS.TRUE, 

C* 
C* 
C* 

20 CALL JETPRP 
21 IF(ERR).. Gü.jm J000 __ 

C« 
C» 
C« 
c* 

PRINT PROFILES IF REQUESTED 

30 1F(XPRN(NXN))  CALL JTOUTP 

IF CORSTPsT» REDISTRIBUTE MESH AFTER DISAPPEARANCE 
OF POTENTIAL CORE 

J1CTRL2J 
JTCTRL2" 
JTCTRL25 
JTCTRL2«» 
JTCIRL27 

JLICLRL29- 
JTCIH:L29 
JTCTRL30_ 
JTCTRL31 
JTCTRL32 
JTCTRL33 

-JLLCTHL.3JL 
JTCTRL3S 
JTCTRL36 
JTCTRL37 
JTCTRL3B 
JTCTRL39 
JTCTRL.00 
JTCTRL'U 
JTCTRL42 
jTCTRLaJ 
JTCTRL«" 
JTCTRLU5 
jTCTRL«^ 
JTCTRL"7 
JTCTRL«» 
JTCTRL«' 
JTCTRL50 
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-1 

10 IF(,NJT. Cn«ST>) GO 10  50 
IF(BYRASS) GO TO 50   

C» 
C* 
C* 

IF(MCHANG) CALL JMESHM 
BYPASS*.TRUE.  

INCREMENT COUNTERS,,, 

50 NXN«NXN*J  

JÜ3T_fi?_R.lND-OF__PHDBLEH_ 

NXRSNXPM 

IPfNXN.GT. MCAI.C) GO TO 1000 

c* 
c* 
c* 

IF(MIX ,ANI). STATF)  GO TO 1000 
IFC.N3T, STAOO) NVsNy*J  
IF(HIX)  ST ADO'S, FALSE. 

CONTINUE INTEGRATION 

100 XUsXD 
 GO TO 2_ 

C* 
1 000 RETURN, 

END 

JTCTRL51 
JTCTRL52 _ 
JTCTRL53 
JJ£IKL5JL 
• JTCTRL55 
JTCTRL56_ 
JTCTRL57 
JTCTRL58_ 
JTCTRL59 

. JTCTPL6(L 
JTCTRL61 
JTCTRLfcJ. 
JTCTRL63 
JTCTRL61- 
JTCTRL65 

-J-ICTfiLfrfr. 
JTCTRL67 
JTCTRL<>8- 
JICTRL69 
JTCTRL70_. 
JTCTRL7I 
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CJTSOGf LOCATE EDGE OF JFT       NF« V CO-ORDINATES JTFDGfcOl 
SUBROUTINE JTEOGbCX/YEfPSiFfADDP)  __ _  _     JTEOf't'02 
LOGICAL HALF JTE3GE03 

 __10G1CAL AXI ___ JT£9Gg04 
COMMON /JETTHQ/ JTEDGE05 

* TW'J    , DUD   ,   MJFTO  , TJFIO ,   VJETO  . JJCJGr.Pb 
* PTJETO , T1JETO , MJO JTEOGEO/ 
WEAL  MJETOf MACHO _.  JTEJGfcOB^ 
COMMON /?CO/  UO» EÖ» TMO JTEDGE09 
COMMON /CTRL2/  __ __ L       JTE3GLJ0_ 

* EOGFl  , SFI    , MEHGE • , XMERGE , YMERGE , JTFDGEU 
^SLOPfcl ,„SLHPFO_/ CfcJiTl_ t_C£PTO ; JTEDGU?. 

CLIMMO'J /MERUFT/  MER, MERsTP , XMRG JTEOGtlS 
_COM

W
"N /PRQP.J2/  H>CHQ,REH 3f vHryQf HERSP .    _ _      JTTDGtU 

LOGICAl MERGP .ITF0Gtl5 
.LOGICAL  TwO, MERGE , H_R , MER3TP   .!TE3Gt»6_ 
COMMON /MISC/ PM(10) J1FDGFW 

_|_.nG I c *J__ AQßP I! Eor.Ll.a_ 
COMifiM /SFTNfcW/  L*K#LcOR JTF3GF19 
COMM{?N   /:>^r^/_PSn?C)0),YC200)/UO(2i)OifjHO(?CLO)/EOC?00)       .     JTEDC.t20__ 
COMMON   /YOMI/   LEI JTFDGE2I 
C'JM«nv   /TNPJET/   niAJ,MJf T,TjETL0_UülLC7)<TEtAXl,pUMl2(203JjRG JTr.?GE22_ 
C'Jf'MpN   /r,c/   UEt)GE#Et.DGE,THEOGE jTEDf.fc.2i 

„COMMn_i_/PHfjPJI /  p, DUMPP-(iai2) JiED(?LiL'L 
CJI-TIM   /PARAM/   ur>IF(2oO),PST 1(200),DllMP(l201 >,SM(200),NM, JTF.0f.F25 

* DUMPK7)    ...   "     _          jTr?Gt26 
COMMON   /FWASF/     DUME(8ÖÖ) JTE')GE27 
CO-MOM   /CTRL/   DUMCl(\5),   NPQ_   ,   OUMC2(B03) JTEOGE'B 
CüMMOM   /XPRJNY   OPRIN ITE3GE29 

JL* J T E D G E 3JL 
C*  AITER1-- COMPUTE B.C. Fn" NEXT TRIAL AT MASS BALANCE JTFDGF31 
C«         JTEDGt32_ 

COMMOW /MlxER/ MIX,RD(100),XD(100),CF,YR(100) J1EDGE33 
 LOGICAL _MiX      _  _       JTE0GL3« 

CUMMON /FL09ÄL/ MAxlT,SuPb/NIT,PS"lD,vÖO,YDC» JTF.DGF3S 
* _5 U? 2 .OCL.TOL.UPSTRH.CVG J IXOJ' f. 3b_ 

LOGICAL SiiPn,Cvn,UPSTP-M JTF0GF17 
 COMMON   /CNE»H/_.BITS,ERM,GC»GCJ»f.QQI    . JTE5GE3B 

LOGICAL F«R JTF')GF39 
 CQM-QN   /ACrmS/   YCP(lQO),PDf 100),lwDrtlOO).     CHOKE.   gMpKgP      . JTF.i)Gt«0 

LOGICAL CHOKE» CHüKEO JTEOGMI 

 CJ^Mnwr-FlU CLSPdO.01  JTEDGfc« 
CJMsrjN   /STA2/   MACH?,Ts2,SS?,v2»HHQ2,r)P0x2 JTfc3Gt«i 

__   REAL     MACM2   . .  JTt3&t<*4 
CO"MON   /3CM1X2/   GRADU,TI«.,MIIW,RH3W,PTF/TTE JTFDGT«S 
PFAL    MJ* JTEOGL«* 
COMMON   /CHODY/     YC6(l00),CLSPCB(l00),YCBt    ,   UCL1 • JTF->l.F47 

-CJ'LMQS_/.3yj.MlX/._^X2Hl£; _JlE0GL"t!. 
c» jirsGtü? 

LOGICAL OPRIN  ..„__... JTFOGtSO 
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COMMON 
LOGICAL 
CUMiriN 
COMMON 

toulVAL 

DIMENSJ^ 
E'QVi I v"» L 
OIMtMSI 
EQUIVAL 
DATA LF 
DATA    10 

/SCALED/ SCI 
SCI 

/M3| ES / AL> 
/D1FFQI/ NC, 
E*CF fIE, LI 
3 v STriRI(2JM 
EMCr fSIDJH 
JM vl(200),l 
ENCF    (VI(1),DUHP(?01)),(      RH0(1),0UHP(401)) 
FF/200/  
F/Ö/ 

:LD»ALXLIM 

:,D0lF_(!?O)_ 
• El   ) 
)0) 
(1),DUMP<1>) 
RH0(200) 

C» 
C» 
C* 
i~ 

IF   HALFs.TRUF,   Ef>GE   IS   TAKFK   AT   50   PCT   VELOCITY   L^E      CYJ02) 

~5b2T 
66?) 

 ir(?M 
c* 
C*     CHF.C«   J 
C* REDEFIN 

00 f>6 
IF(un 

"C JU11 
NPDs|_ 
IF ( ( . 
IF((. 
NPD1 = 
OlFEU 
IM~.« 
HO   67 

IE1=N 
LF=LE 
PSTE = 

IE s   I  
AODP=,FALSF. 
HALFS.FALSF.  

fiT) .NF.O.) HALFs.TRUE. 

JTEDGfc.51 
JTE3GES2 
JTFDGE55 
JTE3Gfc5<» 
JTEDGE55 
jTFpr.fS6 
J1F0GE57 
JTF5GFS8 
JTFDGK59 
JUDGF60_ 
JIEDGF61 

_J.TFr>r.f.*>2_ 
JTEDGtfci 
JTEDGEM 
JTE0GE65 
JTFDGE66^ 
JTF3GE67 
JTETGEhB 

tT up FOR  I-S 
t   JFT   EDGE   C'J 
c!0   L = l»*PD~ 
CD.En.UEOGE 
MJ'E 

1 PDINT WHERE UD«ÜFDGE 
VDlTlONS 

,A^D. UEDGE.EQ. o!)  GO TO 6fc2l 

.0 

.0 

6 720 

RHfits 
UEE = U 
GU   TO 

"JOT.   MIX) 
MO I.    MIX) 
\PD-I 
= AJ_S_( I IF DG F ^0 D(NP?-D)  
JT.  MIX)  r.j TO l 
20   La\#NPO     _        
)s|<i«.»P2/(RG*lHD(L)*TjET> 
PD  
1-1 
SM(LE1) 

«.       (Mix   .AND.   UPSTRM))      THD(NPD)=THFDGE 
R,      (MIX   ,ANr>,   UPSTRM))        FD(NPD>«F.r.DGF. 

JTE0Gt6<> 
JTE0OE70 
JTEDGE71 
JTEDGF72 
JTEDGF73 
JTEf)6fc7* 
JTEDGE75 
JTFDGt7b 
JTFDGE77 
JlfyGfJ* 
JTE0GC7* 

JT.fjGEAiL 

•<H3(LE1) 
D(LE1)_._ 

46R 

LOCATE   Fn3F(S)     IF   .IfcT(S)      _   
—   PfllM    WHERE   VFL0C1TT   DIFFERENCE   il 
DIFFFKF^E   ACROSS   THE   Jf.T 

UCLlsUD(l) 
J.**l  
DO 2 L=1,NPD 
UOIF(t)s»SS(UD(L)-UCLl) 

.9B»MAX. VELOCITY 

JTFir.tfll 
..JTr5Gt«2  
JTEDGf.85 
JTFTGfcfla 
JTF3GF «5 

_J_T£DGL««>  
JTEDGEA7 
JTEDGE«8 
JTEDCfS* 
J?COBF»0 
JTFOGt«M 
JTE96C9*  
JlfjGK«»i 
JTfcjGH« 
JTFDr.K"»* 
JTE5GF.96 
JJFDGt"»/ 
-JIE3ÜL9B  
JTE36FM 
JTFDGtOO 
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IFCl.EQ.l)      GO   TO   2 
TESTAsUOtL.-mi.E-fe 

JTFOGFOt 
jTEDGt02 
JTEDGE03 
JTEDGEO«» 

TESTB=U0(L-l)-l.F-6 
lF(Un>(L).tE,VESTB   .A^Di .up(U).lEiTEST4   «AND.   1 .LT.LffF)  U»L_  

2   RHn(L) = ia«.*P/(^r,*THl)(L)*TJET) 
TESTE5AMAXl(.9n,PM(J)) 

JTEOGE05 
ITF1CHJ* 

C 
_p       DETFRMINE EDGE FROM MDLE FRACTION 

c 
IF(   lQF,fO,'o   )   GO   TO 2220                                            __*_ 

JTE3Gt07 
JTEDGE08 
JTEDGEO» 

-JTEDGL10 - 

  

TF(   .MnT.SCL»   >   GO   TO  2220 
TESTE   =   AMAXU   .1>8,P>».(3J    ) 

JTFDGFH 
JTEDGC12. 

DO   2208   LElsl.NPf) 
IF(   ALX(LtlFNC).GE.TE3TF   )   GO   T3   220«» 

JT EDGE 14 
.  JTE0GF.1« 

2206   CDNTTNUE 
2209   IE           =   Lfci-1 

JTE3GE15 
JTE3Gtlfe 

SLOPED=   (SM(1E1)-SM(LF))/(ALX(LE1,NC)-ALX(LE»NC)) 
PSIE      =   Sw{Lh)*SlOPED»(TFST£-ALX(LE.nCn 

JTFDGE17 
.iTF^r.Mö 

CALL   »OVE(!»SM#r»Sll#LE»»l 
PS11(LF1)=   PSIE 

J1EDGE1» 
JTE3GL20„ 

D'J   2210   L = l»l.E 
2210   STOWI(L)s   ?./(»HO(L>*uD(L>) 

JTE0GF21 
JTEDGE22 

RHOE     =   y:)F(PSIE.SM,RHO,l,NPD) 
l.'EE         =   ¥JF(PSTE.SH,UQ,lfNPO) 

JTE0GF23 
••TFMf« 

STC1WI (LEI )=   2./(RH0E*UEE) 
¥1(1)   =0» 

JTE5GE25 
. JTEDGt2fe 

CALL   lNTG(RTURI,PSIl»Vl,2,LEl) 
YE          =   VI(LEl) 
¥SV         -   ¥E 
!F(   AXI   )   YE=SQRT(2.*YE» 

JTEOGt27 
JTF0GF28 
JTE3GE29 
.ITF^GF^O 

  

CALL   «DVE(J,V1,Y,LE#Ij 
CALL   ^nVE(l#ALX(l«l4C).UDIF.MPO.il 

JTF0GE31 
l£ED.G£U 

GO TO anoi 
2220   ULli     =   TESTE*A3S(UF0GF-UCL1) 

JTFDGE33 
JTEDGE3«»- 

IF(HALF)   JiIM=.5*AB3{ufcDGE-uO(l)) 
LFFFsLK 

JTF5GF35 
JTF^FtA 

IF(OPRIN)      CALL    TABPRT(2H|K#LK#1»1,0) 

IF(OPRIM)   C*IL    •'»BPRU4HlipiF#_y0lF^NPD<,_LQ«JLJL_ 
JTF0GF.3/ 
JTE?GF38 

C* 
c* 

JTFDGFJ9 
JJEDGtal. 
JTESGtal 
JTLOGL'ig 

C****             LOCATE   JUTER   STRFAMLINE           *   ******** 
c« 
C*     F'JR   OUTER   STwEAHl IME--   CHOOSE   THE   MINIM'JM   OF   INTERPOLATED 

 C* *>3_tXJRA1>3LATF.0_yAiii(ES  
C* 

LEI'0     .                  __                    _  ....  . 
L           s  siPnM 

500   L             *   L-l 

jifOGtaJ 
JTEDGt'4«_.. 
jTEor.Eas 
JTE3GE46 
jTEor.t^/ 
jjioutiB 

  

TF(   UUIFfLl.l T ,L»L11   1   GO   TO   301 
!F(   L.Gt.LK   )   GO   TO   *Q0 JJE3Gt50 •  
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*- 

sot LEI—rin  
 LF=LE1-1 

SLOPF£)= ( S*aE!>-SM(LE ) j/YÜOIF (Dtl )«U0IP (V.E) > 
 PSIE!=S«i(LF)*SL^PEDA(Lil.IM-JorF(LE))_ 

IF(.NOT, HALF) CO TO 6 " 
PSIEsPSIEl 

TEE     r-JT" 
GO   TO   8 

JTEDGf.Sl 
JTE^GF.« 
JTEDGKSJ 
JTE5GES«. 
JTEDGtSi 
JTE9CES6 

6   LEEsiEl-2 
SunPEF=rs^(LE)-SM(LFE))/(UDlF(LE)-UOjF(LEE)) 
"PSIE? = SM(LF)*SL^PEE*(JLIM-IIDIF(LE")) 
PSIE=AMIMlfPSIFl,PSlE?) 

~B~ÜEE   » V3F(PSIE,S"H,üP),LEE,NPD) 
PHnt = YOF(PSIE,Sl,RH.l,LJfMPO)  

a6a oo <* L=I»LF" 
q ST0»<T(L)s2.V(RH3(L)*U0(L)_L 

STO«I(LEl)s2./(ftH0E*lJEF.y 
C* 

JTE0GE5/ 
JTET5FS9 
JTF0GKS9 
JTF3GE60 
J1FDGFM 
_JTEDGK62 
JTFJGthi 
JTF-JGtb« 
JTF9GF65 
JTF0CF.66 
JTEDGEf>7 
JTFOGFhB 

C»  MOVE PSI ARRAY TO SCRATCH—STORAGE 
C* 
 CA L L _M 0 VE (1,3H, P SU , LjEjjj  
C* 
C*  INSERT EDGE STREAMLINE     
C* 

JTEOGfcf.9 
JIFDGF70 
JTE3GE71 
JTFi)GF72_ 
JTC5GE73 
JTE?GF7a 

PSI1(LE1)=P3IE 
C* 
C*  DETERMINE Y- COORDINATES RY INTEGRATION OF STREAM FUNCTION 
C* 
C»  
C*  USE TRAPEZOIDAL RULE 

„A* . ,  
YKDsO, 

 YCB1 = 0.  
IM,NOT. MIX)  Gri TO ^99 

 CALL_LCFtTrXD.YCn.Nxü3lr,.o.x»DlA.i.YifM.i.n.n SPPRI 
YCHUVI(l) 
IF(AXI) YHDsO. 

JTE3GE75 
JTF9GF76 
JTF5GF./7 
jrE^Gfc78 
JTFDGt79 

_JJE.}GE9JL 
jrF^GFfll 

_JTF.3GI.92_ 
JTF5GF.85 

_JTEDGt«q_ 
JTF.30F.aS 

_J.l£DGLau_ 

399 CALL INTGCST0RI,PSI|,YI#2#LE1) 
_ . YE=YI(l.El)  

Y5VSYE 
if_( »* l) -Y.t=soj<UY.c«i * tt±2**xH. 

C* MUVF YT VALUES TO Y ARR»Y 

c*  . „  .„ 
LX = LF 
IF(Mjx)   LXsLFI 

tO   CAt L   MfWE(|.YJ,Y,LX,l) 
 LtLIU]   GJ   U   PBAB 

C*  CONTINUE INTEGRATION TJ NPD-1 

JTEDGK8 7 
. JTEDGE88. 
JTFJGF.69 
J.EDGt9Q. 
JTE5GL91 

_JIE_>GW2_ 
jr£DGt93 
JTE9G&94 
JTE3GF9* 
JTE3Gt'9t> 
JTF0GK9 7 

_J_ItDGL9d_ 
JTFDGt99 
JTEDGtOO 
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"*•"•"" •MVMMHPMN 

• * 

C*  EXTRAPOLATE FOR NPD POINT 
C* 

JTFDGE01 
JIEOGtOS 

U001 NPDl  a NPo-1 
MXsl   

JTE0GE03 
JTEDGEQ1 ._  . __ 

IF(NP01,EÜ^ LE)  MXa2 
IF(NPD1.E«. LE)  GO To  887 

JTEDGE05 
JTE3GF.06 

n? 
DO <*? L=LE1,NPD1 
STORTU )=2."/(KH3(l_)«UrHL)) 

J1E0GE07 
JTE0GE08 

887 
CALL lNTG(STORl»S<i,Y,LEl#NP0l) 
IF(UF3GE ,GT. 0.)  GO TO 8887               , 

JTF0GE09 
JTF.DGE10  ... . 

C BBS 
GO TO (883,889), MX 
SLPPF=O(NPtfl)-Y(v.PDt-l))/(UDlF(NP01 )-ODTF f NPD1-1)) 

JTF9GE11 
jrfOGF12 

C 
 888 

Y(KPn) = r(\P)l)+SL3PE*(iJC)IF(NPn)-,J0TF(NP0l)) 
SLtlPF.a(Y(\P11)-rCgPDl-l))/(S««(NP01)-SM(»lP01-l)) 
Y (UPD ) =Y ( NP.M) •SLOPE* (SM (NPD)-SI (NPDl)) 
GJ TO  3B88 

  -• - 

JTEDGE13 
jTETF.ri« 
JTE0GE15 
JTE9GE16. 

C 889 
C 

SL(lPE = (lfSV-Y(»4PDl))/(uLIM-UDIF(NPDl)) 
Y(NPo) = YSV + 3L0PE*(iJnlF(NPp)-tiLIM) 

JTE0GE17 
JTFnr.Fi a 

889 SLnPF=fY.SV-Y(NP01))/CpSIF-SM(NPUl)j 
YlNPD)sYSV + SLJ>3E*(SM('.'Pp)-P§IEJ_ 

JTEDGE19 
JTEOGEPO 

8887 
6Ü TO 8*88 
ST0RI(N»D)=2./(RH0(vPD)*UD(NPJlX> 

JTEDGE21 
jrFDGF22 

8888 
CALL lNTG(St"RI ,SM, Y,N|PP,NPO) 
Y(l)sYC8j 

JTE0GF23 
JTFDGF?« 

IFf.NOT, AXI)  GO TO 5811 
IM.NOT.DPRIN) GO TO i9 

JTEDGF.2S 
JT£0GL26_  ..  . 

CALL TAHPRTC.HP5I1,PST1,LE,10#0) 
CALL U'JP'<T('.HY(L),Y,NPP,1O,0) 

JTF0GK27 
JTE3GE2B   

CALL 1A9PKT(SHYHL),YT,LE,10,0) 
CALL TA8PRT(SHSTfT?l,STPRT,LE,10,01 

JTF0GE29 
.JTFlrtHO 

107 
HRlTECb,l07)PM(«),jfc.OGE,ULl*.PSlE,NPD,NPDl,LEl,LF,MX, 
FOHMATf1X// 

HALF,'1lX,YCBl.nE0GE5l 
JTF5GF.32 

1 2X,8HPM(<J)  =,E14.6,2X,8HUEDGE  s,E i '4.6, 2X, 8HULIM 
?.    BHPsIE   =,fcl«,fa// 

s,El«.6,2X, JTF0GE33 
JTEIGE^a 

3 ?X,8HNPD    s.IiS, 10X,8HNPDI    = ,It»,lOX,8HL£l     = .16 
« 6HLF     =,Ib// 

,10X, JTEDGF35 
.IIFTGF lb 

!> 2X,8HMX     S,I6,10X,8HHALF   «,L6»1 OX,8HMIX    s.Lb 
b BHYrBl   s,El<.«6) 

,10X, JTF0GF57 
JTFJGFTB 

19 CONTINUE 
DO 7 L=2*N£D 

JTF5GE39 
JlF.OGf<<0 

7 
3811 

Y(L>=S0«T(YC81**?+2,*Y(LJ) 
CONTTNUE 

JTE36E«! 
ITPTf.f Ü? 

C» 
 C*  0ETER1INE IF_ NF« POINT IS TQ BF. A3DED 

C* 
....     c*                   ......        ..... 

C*  IF TtOsT  AND MERGEsF,  LOCATE HOJNOARY OF INNFR JFT 

...... 
JTF3GE«i 
jlFDGEiJl       
JTF5GF«5 
JTEOGt«b        
JIFIGhUf 
iinr.fa! 

IFCiERGE »OR,  (.NOT, TwT)) GO TO 10 
ULI*'L = TESTE»A3S(II0-1.) 

.)TFDGE<I9 
JfEDGE50 
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c» 
c* 
C*~ 

T_ST~2=uO*l_E-6 
TESTl=U0-l.E-_ 

. OCATE   NEAREsT   MKSM  POINT 

DO   200   U=1,NPD 

200 

1 frJnTD.LF.TElT?     T'fW:     UO(L).GE.   TESTl)     UD(_>=U0 
lF(ün(L)   .FG. Ü0)_   GO   TO  259^  
CONTINUE 

C* 
C*~ 
C* 

ASSUME JETS HAVE"MVSGED—~"STT' CU-OTDINATES OF MERGE POINT 

"MTRGTS.TRUE, 
MERGPS.TRUF. 
SFI-SM(NMERG) 

EDG_I=Y(NMFRG) 
XMFftGEsX 
Yf'F^REstOGFl 

C* 
_c* 
c* 
c* 

COMPUTE COEFFICIENTS IN UNFAR FOJATJONS CONNECTING THE 
"NOZZLE CORMERS rtlTH ME&GE POINT 

CEPTTSDIAO/OIAJ 

SuHPFI=(yMERGE-CFPTI)/XMERGE 

259 

260 
210 

iO 

7222 

NU~L 
00   26 
IF(Uf> 
CJNTI 
NMfcRfi 
NMuGt 
St. UPS 
SPTSS 
SLHPv 
EDCtl 
TFSIU 
IF(PM 

IF(_K 
IFOI 
L<K=l 
IF(DP 
FOR^A 

0 L 
IF« 
NUE 
= 1 
»l_ 
= (S 
"(\ 
= (Y 
= Y( 
= .0 
(2) 
*.L 
HJ 

*K* 
RIM 
K/ 

sl.NU  
L).GF,UL1ML)      GO   TO  210 

NMERr,)-SM(*«Wr.l ))/(UDlF(NMfrar,)-UDlMNMrfGl )) 
r.l )*SL"PS*r jtJHL-'jplFtNHRGl)) _ 
"ERGl-YtNMW.l) V(S^(NMFRG)-SM(N1RGI)) 
Rr.l)*SlOPY*(SFI-Si>»CNMRGl)) 

E_  Q.)   TESTtisp«(?)  
i      .AND.      jOIFl\Pt>).EQ.uDTF(NPDtn      LK*«« 

T,   TESTu   ,33.      LKK.L,E_3   )   A^Ps.fRUE, 

«RITE (6,7???) ADDP.OIFFU.TESTU 
2X,_6,2X,2Elh.8) 

100 RkTURN 
END 

JTEDGE51 
JTF..GE52 
JTE.GES3 
_JTE:)Gf5<L 
JTF.GE55 
__FT*.F_5_ 
JTE3GES7 
JTFTGES8 
JTF.0GE59" 
JIE.GEbO^ 
JlEVlfM 

J~TF.ijGt-.3~ 
JTF_Gt6U 
JTE.GF&5 
JTE3GF.6-_ 
JTE^Gtb; 
JTF^GF.fcS 

CEPTO=l, 
 SLOPEO=(YMFRGE-J.)/XMfR_GE_ ______    

GO TO 30 
C* 
C*  SET NMFHGE TD _•!» STORg INNER EOGE" SF A*D CO-ORDINATE 
c» 

JTE0GF.6» 
JTF.GF70 
JTF.9GF7V 
JTE.GE72 
JTE^GE7S 

_JTF.GE_7__ 
JTF}Gt75 
JTF?Gt7«> 
JTEOGF77 
JTF5f.F7t» 
JTFlGt7 9 

_J.IL_f.L5_ 
JTFJGEB1 
J1f?r.tft2 
JTF0GEA3 
JTfOGtfl« 
JlF?r.fcM5 

_JLT_.r.t«_. 
JTE.)G_R7 
JTE-GL«1» 
JTF_r,n»9 
JTE.GF.90 
JTFO(it91 
jTF..r.ro_ 
JIF:><;F93 
JTr.^ot?« 
JTFTl,t9i 
jTF^r.m. 
JTF5T..9/ 

.XTEOÜL1»!- 
JTF. r.i <>» 
JTEDOtOO 
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CJ TFILE STORÄG 
SUBROUTINE JTFI 
LOGICAL ENTRYI 
LOGICAL FOll^O 

E OF ÄEMÖ-DÄTA FILE FßR PLOT OR NOI 
LE ( NTRYyXX )  

SE 

ERR 

LOGICAL 
LOGICAL 
LOGICAL 
LOGICAL 
LOGICAL 
ku_GICAL ENTRY! 
REAL MJET , ME ,   HUREF 
REAL «ACM 
REAL «niFl(JOO) 

MCHANG 
AMBTO _ 
OPRIN 
EOF  , 
AX I XPRN » CMPHS , QJFT , TURBJ ,   CORE 

MOLFS(130),»"'JL 
* MOLF^dOOi^QL 
_CPHIft*  /CNFIL|/ 

CGMÖtnä   /«START/ 
LOGICAL     MlXPRE 
COMMON   /CTRL?/ 
C3MMRN   /DIFEOI/ 

* NC.CNAMECl?)»A 
*_ SCM(l?),TcPHF( 

COMMON   /DIC'«L^ 
LOGICAL 

,MJLF2(100)#HOLFJ(100),MOLF1(I00)» 
F6(J0O),MOtF7(|0Ü),MOLF8(100), 
F10UOo),MOLFII(100)»MJLF12(100) 

NREG»RESTRT,NRE3,MIXPRE 

TNOOT(9) 

LJ(1?),ALJ0(12)#ALE(12), 
12.).t.H CPHF(12).CPC(3.1?) 
DIFF , CND(IO) 
DIFF 

COMMON /M0I.E3 / ALX(1?00) 
C3MM0N /^CMDL / ALEDGE(12),AL3(12J 
COMMON /Fit «/  CSC 
COMMON /PARAM/  . 

* UC?00),T<?no).TOT(POo)#XMACM(200)i 
• PID(200)»nJi-P9(«Oc>) 

PT3T(200)»TTO(200)» 

COMMON /RATIO/   AMBTO 
C3*«0N /MisC/ PM(10),  PLOT 
CJ*MON /INP1/ ENTRY1 
COMMON /UMFSH/ MCHA\G,CK,DV1 ,NMSM . CXPCiCXTP.NRED 

c« 
£»«*••• INPUT COMMON 
c* 

COMMON /INPJET/ 
• OIAJ       , MJET       ,   TJET 
* TIJFT      , 

» PTJET      , VJET * 

• PF         , VE         t   ME 
• AX1         , NJ          ,    NM 

# TIE       # TE 
* 

> 

• X(lOO)      • XPRN(lOO)  , 
* GAM         , RG           ,    PR t PRT. _    , 
• SC         ( TREF       i MUREF 

c...*.. CONSTANT AND ERROR COMMON 
c* • 

c* 
COMMON /CNFRR/ 91TS .   ERR , GC » GCJ i FOOT 

JTFILE01 
JTFILE02 
JTFILEOJ 

_.ITF1LE0JL 
JTFILEOS 
JTFILE06 
JTFILE07 
JTFILE09 
JTFILE09 
J T F IL E 1 0__ 
JlFILEU 
JTFILE12 
JTFILE13 
JIFILE1« 
JTFILE15 
JTFILElb 
JTFILtl7 
JTFILE18 
JTFILE19 
JTFILE20 
JTFILE21 

_JTFILE22_ 
JTFILE23 
JTFILE2« 
JTFILE25 
JTFILE26 
JTFILE27 
J_Lf_LL£2i_ 
JTFILE29 
JTFILEJO 
JTFILE31 
JTFILE32 
JTFILEJ3 
JTPyLfi» 
J1FILF.3S 
JTFILE36 
JTFILE37 
JTFILF18 
JTFlLti» 
JTFIIE<I0_ 
JlFILt«! 
JTFILFt2 
JTFILE«! 
jTFILta« 
JTFILEO» 
JTFIU'lh 
jTFILk«7 
JTFILE08 
JTFILt«» 
JTFILtSO 
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"-"-"-' *-—"—'—" ' —-~—-•—' '    

(;«***•* BOUNDARY CONDITION COMMON JTFILE51 
C*  , ... _ JTFILES2 

COMMON /8C/ UEDGE  , EEDGE ,   THEOCE JTFILI-5J 
_C • _ , 111 I L£5.<L 
C****** POTENTIAL CORE COMMQN JTFILE55 
C*   .  JTFILL5(> 

COMMON /CORED/ XCORE  , CORE  # CORSTP JTFILES7 
C*    .  JTPIU58 
C****** SCAL.FR (UNITS CONVERSION) COMMON JTFILF.S9 

___! JTF1LE6-- 
COMMON /SCALER/  SP  , SV  , SLEN                                 JTFILtM 

C*        _ JTFILE^ 
COMMON /JfcTl/ FLOwJ,TT0,NX,EJET                                     JTFILE63 
CO"Mr)N /PRnPJT/         J1FILE.6« 

* P » P«L     » PPTT    , RGAS    , 3CC     *                 jTFlLEhb 
» TR f F     ,    VSRFF   , MACH    , XLC , J T F I L£ 66_ 
* HF.Fl.»C»CHT,RNO^M, J TFILt 6 7 
» RHO(£OO),DJMli(60O),XLN(2OO),OUMia(jl001       JTFILE6« 
COMMON /XPRlN/ DPRlN JTFILE69 
COMMON /r-QAlA/  nUM7(u),NFCSV,NRW _ JTFIL£70 
CJM-ON /CPPOP/ CT1,CT?,CTJ,CTV,CT5,CT6#CT7,CTÖ~ »CTV.CT10 JTFILE71 
CQWtnN/ PRnF/ PSI(?00>>Y(?00)yIID(200)tTHD(?QO),EP(?00) J T F_I L_FJ_2_ 
CUHtfiN /JET/ JTFILF.73 

* S(IOO), jCf 100),U(10o),TlC(100), •_. JTFILE7<* 
« PTC( 100),wJ( 100),YJ(lOO)>YSÜNJC(tOÖ) JTFILF.75 
Cn"MriN /JtT2/ TTC(IOO)   _____ JTFJ.L.F.Y6 
CQMMjs /CTRL/ JTFILE77 

* N X TA , CMPRS , OJET , TURBJ , COEFCIO) , JT FI UL7JL 
* NPJ  ,  Np.  , OXC  , XU  , XDO  , J7FILE79 
* TtDr200)    > .STOR(.OO) JTFILF.80 
COMMON /lAn/ JTFILF.M 

* NA»E(10),TITLEI(10),IDENTC10),ADDRES(»0)»IPENTL(10) JTFILt«. 
C* JTFILKfli 
 CUMMQN /MlxER/ MlXtRD(l0Q).xDH001.CP.YRH0n)  1UJ.11 84.. 

LOGICAL  MTX JTFHt8i 
   CUMMQN /FLORAL/ MAXlT,SLiPü,NlT»PSID,YDD,YDCj        JTFILE8. 

* Pl,P?,UlL,TOl,UPSTRM,CVG JTFUF87 
   LOGICAL  Si'Pn,CYG, JoSTRM. .      JTFILE88 

COMMON /AC0NV5/ YC)(IOO),PD(100),INDC(100),  CHUKE, CHOKED        JTFUt89 
 L06IC*L_ CHJHE. CMJuEp JTFILt9Q 

COMMON /3M!/  CLSP(lOO) JTFILEV1 
QOM«n\ /SlA<J/ WACH?. T3?,SS2,V2,RHQ2,DPDX2   . JIFIL.92 
«tAL  MACH? JTFILE91 
CIMMQN /9CMIX2/ G»ADJ»TH,Mu^fRHOW,PTF«TTE JTFILE9* 
RtAL  Maw JTFILE9S 

 CJMMQN„/nixPHP/ »»^-CinOiiYLgdOQ-jLiE-iLoai^LMCuaQj JIFILE?. _ 
REAL MA2 JTFILt97 
COMMON /THRST/ -V(IOO) JTFILE9? 
COMMON /"IJTMIX/ NxORlG JTFILE99 
COMMON /C.O.V/  YC3(l0f>).CLSPCB(100).YCfll . UCL1                  JTFILtOO 
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COMMON /_*ET3/STADD,NV,STATF 
COMMON /KEYS/ KEY<tl),KEY4(ll),KODA(ll>fK0DB(U> 
COMMON /«Epr.n/   MER,MFRSTP,XMRO 
J_0__LO_______PJJ___ SUPC,Si)PSTP, XSLIP  
CUMHON /CPRTP2/ CTP,CTS,CTM 
COMinN /PRnPj2/ MACHO, REFLD, Yl , Y_0,MERGE_ 
COMMriN /GÖN'STF'/  C0H1 
COMiQN /FILINO/ KREC»KXX  

C* 
EQUIVALENCE CMOlfJjjLxCt)),(MDI F2,ALx J; JO DJ,CMOLfJ,ALX(2n1)), 

C* 

(MULF'WALX(301)),(MJLrS,ALX('J0l))» 
(MDLFb,ALX(S01)), (MJLF7,AL.*(<>01)), 
C^OLFe*ALx(701>>#(MULF9»«LX(8bt>|# 

_  (^ÜLF10,ALX(<>01)), (1'J|,FUr
ALX(1001))f 

(MOLF12,ALX(1101)) 

DIMENSION nJET(200) 
DIWENSUN     I.EN2C1 1 >»NS2A(10),_f _________  
FUUIVALENCF       (UE,VE)" 
fOUIVALCVCE    CC>>,C0EF<6>)  
DATA  ENTWYI/T/ 
D A TA    NSA/lr, Ll HJ,fe,lHJ/ 

C* 
_ 

c* 
c*_ 
c* 
>• 
c* 

c* 

DATA NS?A/S,2HII, J,2HIL,11,1HI, tO,2Hl J,5,2HJK/ 
DATA IRLANK/Ü2O202020202O/         
DATA IP-iOF/SHAPROF/ 
DATA KXX1/2HXX/ 

NTRY=1      wRITF PROFILES AT STATION XX 
_ NTHYs?   WWITECL PROPS. AMD IMPJT VAPIABLE_S_ 

NTRY-3   RFAO CL PROPS AND INPIJ T~ VARIABLES 
NTRYS« RECLAIM PROFILE AT STATION_Xx   

1 GO TO  CIO, 100,120,200) ,    NTRY  

10 IF(,NOT,rNTRYI)  GO Tr^ll  
CALL FMPYC(1, VJET,UD^U»NPDT 
CALL FMPyc( WTJET.THDJJLNPD^ 
KRFC  a 0 

11 ENTRYls,FA( SE,  
KWKC  a *N_C*I 
KXX   = csc*xx*,5 
*RITE (3) KRrc,*XX,KR_G, 

* SUPO,SJPSTP,cn^i: ,C0RSTp,t-FR,«1fRSTP,NPDf 
* PSI.'Y,JD,T'1D,ED,TID,RMU,XLN»U» '»TOT.XMACM, 
» FTOT,Tf>»Pf_- 
* "OLF l,«10LF2,MOLF-i,MOLE(4,MnLFS,MOLF«), 
* «0LF7,MOLF«,M.OLF'>»«OLF10,MOLFU'M.OLF12,J 
r.j TO looo 

JTFILE01 
JTFILE02 
JTFILE03 

_JIFILE0<L 
JTFILE0S 
JTFILE06 
JTFILE07 
JTFILE08 
JTFILE09 

_JTFUF10_ 
JTFIlEll 
JTFRE12 
'TFILE13 
JVFILE1«_ 
JTFILE15 
JTFILEtb 
J1MLE17 
JTFILEI» 
JTFILE19 
JTF1LE20 
JTFILE21 

__JJFJLE22_ 
JTFRF23 
JTFILE24 
JTFILE25 
JTFRE26 
JTFILt27 

_JT.fIl.L2 8_ 
JTFILE29 
JTFILE30 
JTFILE31 
JTFILE32 
JTFILE33 

_JTFILF3JL 
JTFILfc35 
JTFILE3!» 
JTFILE3/ 
JTFILE39 
JTFILE39 

__T_I_E__ 
J1FILE«1 
J1FRE«2 
JTFILE43 
JTFILEO« 
JTFILE«S 

_JTFILE«(>_ 
J T F IL E a 7 
JTFILF.«8 
JTFILM9 
JTFILEbO 
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1 

iOO   REWIND   I 
WRITE    (2)    KXX1.KREC, 

JTFILE51 
JTFILES2 

«   NAMF,TITLFl,IOENT,A00«ES,l0F'gTl,TWODT,BlT3,EHK,GC,GCJf 
•   FO3T,0UJ,><JET,TJET.eTjFT,vJET,TIJET.F.!FT.PF.VF.MF.TIF.TE. 

JTFILE53 
JTFTLFS« 

* AXl,NJ,U*l,UEf MIXPRtfXLC^LCHJ.MF.Rr.E.NVjCUNl, 
* CTl,CT^,CT^#CT<4»CTS»CTb,nT7»CTB,CT9fCTp,CTS#CTHi 

JTFILE55 
JTFILES6 

«   GAM,RG.PR,PRT,SC,TREF,MURfc'F,SP#Sv,S| EN,DPRIN,PLOT, 
*   MIX,CF,»UXlT,TDL,SUP5, 

C6, JTFILE57 
JTFILF.5B 

* X,XpHN#fl,IICf TC»TlC,PTC,wj,wYJ,TTC,VSr)NlC» 
* YCl»xr,,PC>.YK,YCD,PD.wV,MA2,VE?,TE?fMXTA.I. 

JTFILE59 
JTFTLF60 

*   NC»CNA1E,ALJ,ALJO#ALE#SCM,CPC#DIFF,CSC 
DO   101    Ijsi.KREC 

JTFILE61 
JTFILE62 

READ   (3)   JpF.C,KXX,KREG» 
*   SUPr)#SJPSTP,C0RE,C^RsTp,MtP,MER3TPf KJPOJ 

JTFILE63 
JlFILt6<4 

* PSI#Y, JO,THD,ED,TIl)»RHO,Xl.N,J,T»TOT,XMACH, 
* PT'JT#TTr>,PTD, 

JTFILF.65 
JTFII Ebb 

* MnLFl,MLlLF2,*iriUF3,MÜLF/J,MnLF5»MOLF6, 
* 1ULF7.-?LF^»HnLF9,MU| F 1 0, MDLF11 »101.F12, J 

JTFILE67 
JTFIl.Eb» 

WRITE   (?)   J«b'C#KXX,KRE&# 
»   SUPr),S'JPSTP»CORr,CORsTp,HFR,MERSTP»NPD. 

JTFILE69 
JTFILE70 

* PSI, Y, Jr>,TH(»,EO,TlD»RHO,XLM,U#T,TOT,XMACH, 
* PT3T,TTD»PTD# 

JTFILE71 
.ITFTI F72 

*   MnLFl,»nLF?,MnLF3,MDLFa,M0LFS#MULF6, 
«   M0LF7,inLF8.MOLF9.M3iF10.H:>LFll.MOLFl2.J 

101   CONTINUE 
GO   Tf)   1000 

JTFILE73 
JTFtLF7a 

      - 
JTFILE75 
JTFILE76 

C 
120   READ   (1) 

JTFILE77 
.ITFTI F78 

* DIAJ,MJET,TIJFr,VJFT,PE.TF,TIE,VE,GFX,RG,PR,PKT#SC 
* HlMrF,DTFF,NC.CNA«lF.»ALE,SCM.CPCfNJfK|rt#rTl.CT2.CTi. 

»TRFF, 
CT«iCT5. 

JTFILE79 
JTFTLF80 

* CTh,CT/,CT3,GJEr,Y,J^,TH[),TID#E0, 
* MOLFl#>nLF?,MULFi,^nt r a . *0{ FS. *I0LF6, 

JTFILE81 
._    JTFILE82 

*   MOLF7,M31.F3,MIJUF9,'.I'JLF10,M3LF11,MOLF12 
IF(    NF.GF.2    )    READ    f2i    KXX1,KRFC. 

JTFILE83 
.1 T p T 1  FH<4 

*   NAMt,TITLEl#lDEMT,AD3RfcS,IDENTl,Tw0flT»»ITS,ERK,GC, 
.   *.FOnT,DlAj#M.JET#TJET/PTJFT,yJET«TlJET,EJEI,PE,yE.,.1E 

GCJ, 
,TIE».tiL,  

JTFILE85 
JTFILEfth 

* AXI,'4J.»Jk1.Ur.MIXPRF.,XLC#FI OWJ,MERGE,NV,CON 1. 
* CTl,CT2,CT3«CT4,CTbf Clb,Ct 7,CT6,CT9,CTP,CTS»CTJM«-. 

JTFRF87 
JTFILF88 

* GAM,HG,PR,P«T,SC,THFF»MURFF»SP»SV,5|EN,DPRIN,PLOT, 
* MIX.CF.MA*TT.T"1I  .StlP*. 
* X,XPRN,H,IIC,TC, HCPTC^JjYJ.TTCYSrjNlC» 
* X#XP»S.^,|iC,TTC,PTr»*iJf YJ.TTC.YStlsiIc, 

C6, JTFILE89 
JTFILt90 

JTFII.E9I 
JIFILL92 

»   YCa,XD,R3,YR,YCD,PP»wV/MA?,VE2»TE2/NXTA»I# 
*   NC/CNAMF.,ALJ«ALJü»ALE»SCM,CPC#DlFF#r3C                 .   . 

GO   Tn   1000 
c 

JTFILE93 
JTFILE9« 
JTFILF.9S 
J T FIL19 s 

200   KRESs   CSC*XX*f«j 
03   210   IJS1,KREC                             .    .    .       _ — 
READ   (?)   JPEC,KXX,KREG# 

*   SUPOfSJPSTP#COHE,CJRSlP»MERfMERSTP.NPD, 

JTFILE97 
JTFILt98 
JTFILK99 
JTFlLkOO 
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* PS1,Y,UO»T«D,EO,TIO#RHO,XLN,U,T#TOT,XM»CH, JTFILEOl 
» PTQT,TTr),PTD,      ,        JTFJLE02 
»   MnLH»H^LF?#MÖLF3,MOLfr"»MOLF5fHdLF"6, JTFILFOJ 

Mf)LF7,-inLF8,inL':(>.^nLFi0,Mn|.FiitM0LF12.j j Y F J l.t -< * 
WRÜF   (i)   JRtC»KXX.K«EG, JTFILEO- 

* SIJPD.SJPSTPtCriRF,C<)RsTP£MER,»lFRSTP^PD,        JTFII^EOb 
* PSItY,UD,THl).F5.ilD#RMO,XLN, J,l,TOT,XMACHf JTFILE07 
* PT3T,TTD»PlD,     _    ,        JTF1LE03 
* MöLFl,MOLFi.«inLFi,MOLF .i,MnLF5f MÖLF6, JTFILE09 
_*_M U L F7.«<nLFB.inLF9, M_|_Fie,H OLF 1 1 » HW.F 12. J J T FJ LE1Q 

IF( KXX,EUERES ) GJ TU 220 JTFIUU 
210 CONTINUE^ . ,  _        JTFII.E12 

ERR   = .TRUE, JTFILE13 
NRITE <-,-<*> XX_  JTFILEl« 

211 FORMAT UK1./*_X,10H8TAT JON X = , F I 0 ,6, 2X, 11 HsiOT ON FILE//) JTFII.U5 
GO If) 1000 JTlF IL Elb 

220 wRITF (6,221) XX JTFILtl/ 
221 FJRMAT(lHl,///2X,20M**JETMI.x RESTART Xs.FlQ.6//)     _____      JTFILE18 

IF(MIX) MlXPREs.TRUE. JTFILtl") 
C J JTFILE20 
1000 RETURN JTFILE21 
 END JTFILE 22 
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i in. ••nwnfwiwii 

rJTINIT         INITIALIZE NEW PROBLEM 
SUR»nUTlNF JTTNTT 

JTINITOI 
.1TTNTT02 

n****************************************** 
C********************** SPECIAL VERSION EOR 

************* 
__12__SPECIFS_* 

************* 
************* 
*********** it t 

»***JTINITOJ 
.***.iTiNiToa 

c******* *************************************** ********* 
LOGICAL DPRIN 

>***JT!NIT0S 
JTINTT06 

INTEGER  pl 01 
LORTfA| FNTRVI 

JTTNITOT 
.ITINIT08 

LOGICAL MCHANG 
LOGICAL ERR 

JTINIT09 
JTTNTTIO 

LOGICAI   Axl , XPRN , CMPRS , QJFT • 
REAL  MJFT i    HP . MIJKFE 

TURBJ , CORE JTINITI1 
JTINTTJ2 

COMMON /«START/ NREG»RrSTRT,NRES,MTXpRE 
LficirAi  MTXPRF 

JTTNIT13 
JTTNIT1« 

COMMON /OIFEOI/ 
* NC . CNAMF(12) f ALJ(1?> » ALJD(I?) #ALF(12) . SC M(12> . 

JTTNlTlS 
JTINTTI6 

* TCPPFM?) , HCPRFd?) , CPC(5,12) 
COMMON /DTf-TKL/ OIFF . CNP(IO) 

JTTNIT17 
JT'NITIS 

LOC.lCAL           DIFF 
CHM«nM /MOl ES / ALX(lo0.12) 

JTTNIT19 

JTTNIT20 

c* 
COMMON /scMJL / ALFr)GEHa),ALn(i2) JTTNTT21 

JTINIT22 
C****** INPUT COMMON JTINIT25 

JTTNIT?« 
COMMON /TNPJfcT/ 

* OIA.i        , MJFT        , TJET ,   PUET ,   VJET 
JTTNIT25 

, JTINlT?t> 
* TT.IET      , 
* PF         , VE         »HE . TIE .   TF 

JTINIT27 
• JTTNIT28 

• AXI         , NJ          , NM 

* XOOO)      » XPRN(lOo)  f 

• JTINIT?» 
JTTNIT30 

* GAM         , RR          , PR 
* SC          , TREE        , MllREF 

,   PRT # jTTNTTM 
.ITINIT52 

C* 
C* 

JTTNIT'SJ 
JTTNITS9 

c* 
c* 

MESH COMMON AFrER niSAPDt ftRANCF C|F PDTFNTIAL CORF JTINITSS 

JTTNTT36 
C****** O'TROl COMMON 

C* 
JTINIT57 

JTTNIT^? 
COMMON /CT»L/ 

* MXlA         • CMPRS        , IJJET f TUR3J , COEF(IO) 
JTINITS9 

, JTINTT<I0 
* NPJ  ,  NPO  , DXC  , XU  , XDO  , 
* DSTnKfBooi 

JTTNlTfll 
JTINITU2 

C* 
r****** PROFILF r~i"MnN 

JTTNIT05 
JTTNTTUU 

C* 

c* 
c** 

COMMON /PRnF/ PST(?00),y(?op),  PRF(? 

*»** CONSTANT ANf> ERROR CnMMON  

COM«n-J /C»iFRR/ RTTS » ERR . GC , GC.I 

00,*) 
JTINTT"5 
JTJNIT<J{,  
JTTNTT«7 
JTIMTU» 
TyTNlT"' 
JTTMITSO 

•  

c* 
. FOOT 
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c* 
r****** ROUNOARY CONDITION COMMON 
r* 

n* 
COMMON /BC/ UFDGF, EEDGF THEDGE 

r****** PDTENTTAI CORE COMMON 
c* 

COMMON /COPED/ xnRr « CORE . CORSTP 
c* 
r'*+£*A1  SCALED (UNITS CQNVFRSTQN) COMM(1N 
c* 

CDW"<OW /SCALER/  SP  , SV  . 3LEN 
C* 
C****** JfT PHOPFRTIFS COMMON 
C* 

COMMON   /.|ET/  
* BflOO) .   DC(100) 
* PIC(100)    .    WJ(IOO) 
* VS.lNlC(tOO) 

CHHMP\   /TETl/   FLDWJ, TTO.KJX.FJFT 

, TC(IOO) Tlrdoo) 

COMMON /IJMFSH/ MCHANG,CK»DY1,NMSH 

C3HMQN /FDcg/  VJErfc , SEEJJGE  

JTINITS1 
_JnMlT52_ 
JUMIT55 
JTI"JIT5« 
JTIVIT5S. 
JTIMIT5!> 
JTTNIT57 
ITTNTT5S_ 
J TIMIf 59 
)TTvTT60 
JTINIT6J 
JTTNIT62, 
JTIMIT63 

_J.TJAiLlM_ 
JTINIT6S 
JTINIT66 
JTIMlT<>7 
JTINIT68 
JTINIT69 

-JIXüLTLZJQ- 
CXPC»CXTp,NREO 

C* 
COMM.ONJ /utTSC/ PM(10)» 
COMMON /INPl/ ENTRY» 
CDMHQ'g /jFTTWQ/ 

Pl_DJ_ 

, TJETO  , VJFTO 

 C*_ 

* iw:i   , OIAO t  MJFTO 
_*_ P TJFTO . TI JFTO . NJ 0  
COMMON /BCO/  UO, EO» THO 

_R F A L M_J FJ 0/_M A CJiQ  
rOMMON /CTRL-?/ 

* Fn"Fi  . SFI   . HErcr.F 
» SI JPFI , SLOPFO ,    CEpIl  , CEPTO 
_COMMON ./MFPGF_T/_ M.F.R.4__MERSTP_t_.XMRG_ 
LOGICAL  Two, MERGE # MFR .   MFRSTp 

JTTNIT71 
JTTNIT7?.„ 

JTTNIT73 
JTTNIT74 
JTINIT75 

-JJ.I.MIT76,. 

XMFRGF . YKFRGF 

JT1NTT77 
JTINIT7B- 
JTTMT79 
JTIN IT00_ 
JTINTTBI 

-4JX.N LIfl2_ 

COMMON /MlxFR/ MIX,RD(t00),XO(100).CF,YR(100) 
i OGICAI  MIX  
COMMON /FLOÖAL/ MAXlTfSUPU,NTT,PSin,v30,Y0C, 

» Pl.P2."CL. TOL.UPSIRM..'c.YG — 
I OGTCAL      SHPH,CVG,UPSTRM 

CO""ON   /ACONVG/   YCD(100),PP(lOO)t INDC(IOO).      CHOKE.'   CHOKEO 
LOGICAL      CH">KE.   CHOKED 
CQMMQN    /DFTT/ Cl  SPt.lQ".!. 
COMMON   /M*2/   M*CH?,Ts2,SS?,V?,HH0?.nP0X? 
RFAL,       MACH? 
COMMON   /SCMTX?/   CRAt>U,Tw,MUW,RHtW,PTF,TTE 
REAL       MÜW 
COMMON /rsor>Y/    vCM(ioo),CLSPCH(ioo).'vcm  '," tici i 
CQMMQVJ /OÜTMTX/ NXOPlG  

JTTNTTBJ 
JTINIT8«. 
JTINTTB5 
jTiNira«»- 
JTTNITB7 

-4Tl.NlTflB_ 
JTTNIT&9 
JTIMT90- 
JT1NIT91 
JTTNIT92 
JTINIT9J 
JII.Nlr90_ 
.ITINTT95 
JTJ-JIT96 
TTINIT97 
JTINIT98 
JTTNIT99 
JTINIIQQ_ 
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CDMMPN /JNN4ME/ NB.TAB(S),ND»TAO(a) 
CIMHDN /SCALfcO/ SCLDfALXlIM 

JTTNtTOl 
TT!»JIT02 

LOGICAL.          SCLD JTjNlTOl 
JTTNlTO<» 

OIMENSIDM TAB1(5),TAOl(a) 
OIMEMST')^ TMP(tO) 

JTINIT05 
JTIMIT06 

EGUIVALEYCF (IMPM),PM(1)) 
OIMEMSTTM MH(^), CPA{3), cpcn?C*). rPH?ru*> 

JTIMIT07 
JTTNTT08 

DATA CTARN/5HATR. ^HCO?»3HH?n»<»H       #6H       »6H       / 
JTINIT09 
JTJMITIO 

DAT* HH/U|^95.7(),-16'l/|^t.9/|f-, 19595.A&/ 
DATA CPA/^r<'^0?,8.I><>(»F-«»S."9«i>F-8/ 

JTINITH 
JTINIT12 

DATA CPCHP/b.PlM.S^fct -3,-1 .09QE-6/ 
r>&T4 CPH?.)/7.RSb.l."?7 7fc-^,R.73SE-R/ 

JTIMITJ5 
JT1MIT1« 

DAI A lA-M/MX,2HX0,?HpD, jHYCB,aHXPRN/ 
DATA TAD»/IHY#?HUD,$HTlD,3HTHD/ 

JTI*IT15 
JTINIT16 

) MCHANr.s.TRllE. 
NMSM=71 

JTI»JIT17 
JTtNITIS 

CK=1.0So6U/i75 
DY1=>01 

JTINITI» 
JTINIT20 

CXPC=.02 
CXTP=,02 

JTTMTT21 
JTTMTT?2 

NHEDslO 
DATA riTTSl/0^77777777777/ 

JTIMIT23 
JTT^IT?q 

BPSsBTTSl 
2 CA| L SFTM(1,HITS.MJFT.l0i 

JTIMT25 
JTTMIT?<> 

Pr=lü.h9S9« 
TF = ->18.«>B8 

JT!>JIT?7 
JTJNIT?B 

TIJ£T=0. 
TIEsO, 

JTTMIT29 
JTIN1T30 

TWflr.'FALSE.' 
CAlL SFT*(l.BITS.MJETn.fli 

JTINITM 
JTJMIT32 

TIJ^TDrO.' 
Njn=so 

JTTNTT35 
jTiwm« 

ME«t5Fs.FALSE. 
AXTr.TRUF. 

JTIMTTiS 
JTI^mfr, 
JTINIT37 
JTTMT35 

GAMS) ,« 
RG = 5^.t<J 

JTINTT59 
JTI'JlTIO 

PR»,72 
PRT = 1 . 

jTTMTTai 
JTIMIT«? 
JTTMlTaS 
rTTvTT^a 

SC.201.6 
TRFFsO. 
MltREF*0, 

J OjFTs.TRUE? 
... TUR'JJs.TRUF. .  .,, -   __ _ _  

<•* 
.. .   '1 rRHS.FAlSF.                             ..... 

JTINITÜ5 
JTI\'lTtl6 
JTTMTT'J7 

J T INI T 4 B 
JUNTT<i9 
JTI^ITSO 

— • 
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GC = 32.17<I 

Fon 1 = 1?. 
CORSa.FALSF. 

SV=1. 
3LFN-1, 

r* 
5 CALL SET<K?,RTTS,X,I00,Y.200) 
_ CALL SF.TH(1»0.XPRN,10Q)  

JTINITS1 
 J.Ti»(T15?_ 

JT ISJIT55 
_ JTtNTT5<L 

JT1NIT55 
 JTINITS>_ 

JTTMTT57 
 Jl_LMlI5!_ 

C« 
DPRINS.FALSE. 

CALL SFTM(i,0..PM,10) 
TMP(1)s0 
PLnT=0 
FNTKVls.TRllE. 
M1X=.FALSE7 
CF=.O02     

JTINIT59 
JTINIT&0_ 
JTINITM 
.JTINIT62_ 
JTTNIITfcS 

^TJXLLfeiL 

MAXlTs25 
SUP^s.TRHE. 
UPSTp*l=,TRyE 
cvr.s.FALSE. 
Til. = 1 ,F-b 
CALL   SFTM(i/0.tVCBlJ.00J  
CALL SFTH(ufBiTS.RO,loO,XD#100.YR,tOn,YCO#100) 

-C.M L arTi(iiQiTNDCiiQn)  

_hlD E_.'l „  
r   A  I     ! urii, r   f   "*        *-   A  n   t V  A O        r < • 1 r\ I «An       M        A  K CALL   l()vF(?,TABl,TAB,S»l.T*OI,TAr)fa,n 

..RC = 3  
CALL   HOVFC1 »CTABN,CNAMF, b,\ ) 
niFFs.FAl SE-.  
CALL   SE1M(?,nTTS,ALJ#l8,AlX,l200) 
.CALL   SF_THC_Lti7j-SCM*iü .   
ALFC1) = .99o3<J 
ALE(2}s.0Qü33  
ALE(3)*,O0O33 

JLI ,)ll)i.9?  
ALJ(?)=.oa 

-.AUJC3Ja.fla_ 
ALJ;>M)s.'9f, 
ALJJf2) = .*02 
ALJJf3>=;o? 

—rAi i, sFTifi, n.,nfPRF.;?'i) 

JT1NIT65 
JTIMT66 
JTIMIT6T 
JTTNtTfcB. 
JTIMIT69 
-JITMIT7P 
JTTNIT71 
JTINIT72 
ITINIT73 
jriNir71 
JTIMT7S 
-a:i-MiT7t>.. 
JTIM1T77 
.)TTMTt78- 
JTINIT79 
jriNiieO- 
jTl^rTBl 

-JT4MITA2- 

CALL   SFTM(,,6oO..TCP1<Ff 3) 
CAi L   *n VF ( U.HH, HCPRF, 3. 1. CPA.CPC(«.l 1,3, J»CPCfl?.CPr( «»?). 3,1,' 

»   CPH?T,CPCn,31,3,1) 
RESIRTsHlT.I   _     .     - _ 
MHF Ssl 

—MLX2BF.s.FA| SC.  

JTINlTBS 
JTTNJIIB« 
JTINlTBS 
JTINIT85 
JTINITB7 
-JIlJuITBB- 
JT1NITB9 
JT1NIT90. 
JTIMIT91 
»TTM1T92 

.1TIMTT93 

.1TIMIT95 
rTlvIT96 
JTTMIT<»7 
JTTNTTQB 
»TlNn,»9 
JT1MIT»)0- 
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SClD  a >AlSE." 
»IXLIMs .*0o01 

« JTTNITOI 
ITIMTT02 

CJRHHDa 1* 
RFTUBN 

JTTNITOJ 
JTINITOO 

END JTINIT05 

• 
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CJTOUTl         JET/OUTPUT AT STATION 1                                 JTOUTlOl 
SUBROUTINE JTOUT1                                                  JTOUT102 

C**«****«****************»»**»**»»****»***«*»*»»»»»«*««*«»*«****«***»***JTnjTl03 
r****»******»**««»***** SPECIAL VERSION FOR 12 SPfClFS »•***«***««******.TTOUTt09 
C******«***«**»*********»**********»*******»*»*****«»»*****»»***#*»****»JT1JT105 

LOGICAL  EnF  .  ERR                                              JTQUTlOb 
LOGICAL  Axl , XPRN , CMPRS , QJET » TURBJ ,   CORE                 JTOuTIO/ 
REAL  MJFT , MF r HURpF                                           JTOUTtOB 
COMMON /.IETTW3/                                                    JTOUT109 

* TWD    . nTAO   , MJETO  . TJETO  • VJETO  .                     JTOUTltO 
* PTJFTO . TIJCTO ,   NJO                                            JTOUTIII 
REAL  MJFTOfMACHO                                                    JTOUT112 
COMMON /DlFEQI/                                                    JTOUTUS 

* NIC . CMAMF(12> , ALJJ12) t ALJ0M2J »ALE(!?J 1 SCMC12) ,         jTOUTlt« 
* TCPRFd?) # HCPRFM2) , CPC(3,12)                                JTOUTUS 
COMMON /OlrTRL/ OIFF . CNp(lO)                                    JTOUTU» 

  

LOGICAL          DIFF                                             jTOUTUT 
COMMON /MOlES / ALX(i00,12J                                       JTOuTUB 
COMMON /«Co/  UO. EO» TMO                                         JTO'JTU* 
COMMON /CTRt2/                                                           JTQUT120 

—  

* EDGFI  , «FI    , MERGE  . XMERGE » VMERGf ,                     JT0UT12I 
* SLOPEI . SLOPFO , CFPTT  . CEPTO                                 JT0UT122 
COMMON /MER5FT/  HER, MERsTP . XHR6                               JTOUT123 
LOGICAL  TWO, MERGE » Mf,R , ME9STP                                  JTOUT1?« 

C»                                                                       JTOUT12S 
£•«•**« INPUT COMMON                                                    JT0UT126 
C*                                                                       JTOUT127 

COMMON /TNPJFT/                                                      JTOUT128 
* DIAJ       , MJFT      ', TJCT       • PTJET      , VJET       » JT0UTI29 
« TUET      ,                                                         JTOUTIIO 
• PE         .   VE         ,   ME         t TIE        0   TE         . JT0UT131 
• AXI        , NJ         , MM         ,                                                                     JTOUT132 
• X(IOO)     , XPRNHOO) ,                                                                                                      JTOUT133 
• GAM        , RG          , PR          , PRT        ,               JTOUTJ30 

  

* SC         » TREP       , MUREP                                  JT0UT135 
C*                                                                      JTOUT13& 
C****** CONTROL COMMON                                                  JTOUT137 
C*            ,           ..                                       JTOUTJ39 

COMMON /CTRL/                                                     JT0UT139 
* NXTA       , CMPRS      . (1JFT       . TURBJ      # COEPUOi   . JTOUTiaO 

- 

* NPU  .  NPO  . OXC  , XU  • XDO  .'                                 JT0UTI41 
* DSTORfSOO)                                                        JTOUT1A2 

C*                                                                      JTOUTI13 
C******  PRnFlLF COMMON                                           JTntiTtfl« 
C*                                                                      JTOUT1Ö5 

COMMON /PROF/ P3I(200i•Yf200).U0(2f)0\.THD(200).EO<?00>             JTOUTlöa 
C*                                                                      JT0UTJ07 
(•*•••« CONSTANT AND ERROR COMMON    ._                      JT0UU<|8 
C*                                                                                                                                                                                  JTOUTIO") 

COMMON /CNFRR/ BITS > FRR 1 GC « CCJ * FOOT                      JTOUT150 

- 
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1 

c* 
C****** BOUNOARY__COJJDJLTION COMMON  

COMMON /BC/ UEOGE  . FEDGE  . THED_E 
c* 
C*»*«*« P0TENTtAi CORE COHWON  
C* 
 COMMON /cO_REUZ._XJ)COR£ _*_C0R^_____M_TJ_ 
C* 
C»»«»»» 9CALER (UNITS CONVERSION) -OMHQN 
C* 

C* 
SL*£ 
c* 

COMMON /SC_Lf*/ SP »_8y 

_***__JET PROPFRTIES COMMON 

SLCN 

CDMMQN   /JETI/   FLDWJ,TTt>.NX.gJgT 
COMMON   /JAR/ 

J.   NAMF (10) tiLTiEXlOJ iJftENT < lft) . A.PRgSMOJ . iBgMTl Mfll 

JTOUT151 
JTOUT152   
JTOUTJ53 
_JT.0UT.159  
JT0JT155 
JT0UT156  
JTOjTtST 
JT0UT158 __ 
JT0UTI5» 
_JT0UT16Q  
JTOUTlM 
JT0JT162 
JT0UT163 
JT0UT164  
jToUTlfeS 
JTnuTifefr  

e* 
COMMON /MlxER/ _MjJ(«RD(lOOJ.XDJ100i_,'CrfVRQftfti. 
LOGICAL  MIX 
COMMQN /FLOBAL/ MAXlT.SUPn,MliTfPSin»yDD.YOCt 

REAL  MACH? 
COMMON /BCMIX2/ GRADU.TW,MUW.RHOK.PTP,TTg 
REAL  MUH 

£*_ 
DIMENSION   HEA0K2»?)»   HEAD?(2f2).   HEAD3(2#2). 

• fa N MU 2 jjjrjRMZ __L____U| M_L_2i^_IJJl2_._J  
DIMENSION HEADU(2,3),FORM4(2J 
DIMENSION HEAD5C2,2)»FORM5(2)  
EQUIVALENCF <TI(1). 0sTOR(l)i 
EQUIVALENCF.CKAXI.AXli» CKQ,QJE-li.-(KMPR8#CMPR3i r 

EGUIVALENCF  (KTO*.T*0> 
_£0UIV^LE.N_£ UMIX«. MjU  
OATA 

* HEADl(l.n/2aHPLANE AXI9TMMETBIC/«  
* HFA02n.n/2«WlSoTHERMAL      N-ISOTHERMAL/. 
* HFA03{l.n/2<|HlNCDMPRE33.   COMPRESSIBLE/    ... 

OATA 
___MtAft-XJ .' 1 i /l-J-U-l-Lf CO-PUUlAJ» eO_A-NULAR_ ./_ 
DATA 
»HEADS(|,l)/2üHFREE     JETCON^ISEO JPT/ 
OATA SI ANK/6H      / 

* P1#P2.UCL,T0L.UPSTRM.CV0 
LlGlC*L  SI|PB,CVG,UP3TRM__ _^ <    • <__ 
COMMON /ACoNVG/ VCD(100).PÖ(100),INÖC(100)7  CHOKE.' CHflKFO 
LOGICAL  CHOKE. CHOKED  . _     
COMMON /OFTT/  CL3P(l00i 
COMMON /STA?/ MACH2.TS2.SS?fV?.RHn?.hPB»>  

JT0UT167 
JT0UT168„ 
JT0UT169 
JTOUT170. 
JT0UTIT1 
_JTQUT.L72_ 
JT0UT173 
JT0UT174 
JT0UT175 
JT0UT176 
JTOUT177 

_JIOUTX78_ 
JT1IJT179 
JTOJT180  
JTOUTlfll 
JT0UT182     
JTOÜT1R3 

-JT0UT18ÜJ  

C» 

JTOUT185 
JT0UT18& — 
JTOUTJB7 
JT0UTJ88   
JTDUT189 
-JTOJT190 — 
JT0UT191 
JT0UT192 
JT0UTJ93 
JTOUT19« 
JT0UT195 
JT0UT196  
JTnuTl97 
JT0UT198 
JT0UT199 
JTOJTtOO 

2 77 
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-—m -• '•••" • — 

c* 
c*. 

SET   VARIABLE   HEADINGS 

1   NAXUKAXIM 
 HBsKfttL 

NCMP»KMPR3*1 

NJFTTSNAXUKTOW.^,  
IFfNJETT.EO.   2      .»No, 
KMIX«   IHiX + 1  

AXI)  NJETTat 

_C» CONSTRUCT HQiLERlTH HEADINGS 
C* 

_ _    DO   ?   L«l,2.  
F3RHHL)sMFA0l(L.NAXlS 
F0RVU)=HEAD2(I.*NQ> ,  

-   Fasi«(L)eHFAOü(L»NJETT> 
JL3FÜ 5 cUM H£AQ5i LU$Ü1X i  

2   F0RM3(L)*HFAD3(L,NCMP) 

C* 
XTREF«TREF_ 
XMLHEFoMURpP 

_XSC = SC_ 
IFfTREF   .NF.   0.)   00   TO   5 
XTREFsBITS.  
XMURFFaHlTS 
XSCsBlTS  

c* 
WRITF FIRST SECTION OF nUTPUT 

3   WRTTF(6f J0O)FDffl5,FQRv,ltFDKw(?,FDRs}3tZORH0x_ 
* MA HE,A DORF 3.TITLE,I DENT.I DENT 1» 
* T£,OIAj,SAM,PF,MJETlRGt___       ___^ [__ 

* VE#TJFT.PR,ME.PTJET#PRT»T!E»VJET,XSi*»TIJ£T. 
* X T»FF,FLQWJ »itMURgr 

c* 
c* 
c* 

IF(TwO) WRTTE (6,105) OlAO,MJETO,TjETOfPTJETO,VjETn#TIjETO 
. IF(.NOT«  TWO!  WftITt Cfc.ttft»  

CONVERT  ED  TQ  TURBULENCE,I HIE MJJlTjr  

C* 
e« 

_C_4_ 

A   C3NV«3QRlIZ.*GCJ*Ei£J./ljLZyj£I. 
DO   b   Lel.NPU 

5   TI(L)*CUWV»3QRT(ED(LlJ  
CHECK FOR DIFFUSION CASE 

IF(OTFF) GO TO 2S 

C*  WRITF ?"ND SFCTION OF OUTPUT 
C* _  „ „ 

10 WRITF (fc.ISO) 
C*   .     ..-. . 

JTOUT101 
JTOUT102 
JTOUT103 
.JTDJJTLOJL 
JTOUTIOS 
JTOUTlOk 
JTOUT107 
JTOUTIOS 
JTnUT109 
JTOUTlKL 
JTOUTlll 
JT0UT112  
JT0UT113 
JTOUTlll  
JTOUT115 
-JTDUTLL*  
JTOüTllT 
JTOUT118   
JTOUTll» 
JTOUT120 _ '_ 
JTOUT121 
.JT0UT122  
JTOUTJ23 
JT0UTt2q 
JT0UT125 
JT0UTJ26 
JT0UT12T 
.JT0UT.U?  
JT0UT129 
JTDUT130____ 
JTOUT131 
JTOUT132  
JTOUT133 
JT0UT130  
JTOUT135 
JT0UT13V 
JTOUT137 
JT1UT138  _ 
JTOUT139 
JTO'JTiqO  
jTnuTifli 
JTOUTU2 
JTOUTl«3 
jTnuTiaa 
JTOUTIOS 
JTOUT11*  
JT0UT1«7 
JTOJTldS 
JTOUTia» 
JTOUTHO 
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c» 
20 wRITf («>.2oOJ__fU»Y(LJ,P3I(LJ»UO(L)«THD(Li#TieLi»U»!«NPU) 

GO TO 30 
C» 

C* 
c* 

25 WRITE (6.151) (CNAMF(L)#L»l.b) 
 WRITF f6.2ol) fL»va),PSI(l jfUO(LJj_THO(L)fTJtLi^_ 

* (ALX(i,»i'LJ»^L»t«6)»L«t,NPU) , 
 If ( NC . LE .*> ) 60 TO Sfl .  

SPCElAL OUTPUT FOR NC.GT. &  
C* 

NC.l a MC«1 
00 29 K3*Ct#12 

29 CNAMF(K)a «(.AN*  
NL)M        e   (1?-NCJ*10Ö 
CALL   SF T M (Jji>JLL3_8_A L> I lxtitiitÄUML 

e* 
c*. 
c* 

w»ITF   (6.152)    (CNAHF(L)#Le7.12) 
 WRITF   (6,202)    (L»T(L).PSI(l.),(Al.X(Lji,L)fLLa7J"l2)«tal.NPU) 

IF  CONFINED  MI_XING#PRIM.TPSJ. QF jjUCJLSuftFACE  

30   TF(MTX)    WRITE   (6.2SQ)   YRMJ.PSIO ;  
C* 
c** 
c* 

1 

JT0UT151 
JTOUU52 
JT0UT151 
»TnuTisa 
JT0UT155 
JT0UT156 
JT0UT157 
JT0UT158. 
JT0JT159 
JT.0UI161L 
JT0UT16J 
JT0UT162 
JT0UT163 
JT0UT16«_ 
JT0UT165 
-J.IQUTIAÄ- 

**»;**********. * * * A **„. 

00 FOR 
* SH 

—*   10 

•UTU 
* 

16 
10 
17 
2X 
5X 
_6H 

* an 
* 6M 
* SX 
* IP 
* 6X 

 *6rtl 
* 6H 

10 FOR 
OS FOP 

* 26 
» 26 

X, 6M* 
A6/.1 
X.S7H 
,1'HE 
,1«H,- 
2IAJ- 
PF s, 
Rr, 
»6HP4 
El 3.'« 
»6HVJ 
IJETfi 
MURFF 
"Alt/ 
HAT(2 

X.7HT 
X.7HV 

H1.'23X.3H* 
.2A6,1IH 
a jfT///. 

FORMAT- STATEMENTS  

•2A6.11H PROGRAM  ft///. 
*  *    ,?A6,10H     *  • 

**************** 

|2A». 

**///» * #2A6,2X.?0HHIXIMG     REGION 
OA.6/.10A6/.10A6/.1OA6///,  
«      INPUT      AND      INITIAL      CONDITIONS      *//, 
XTFRNAL   C3NDlTlONS»SX,2<<HJET   DISCHARGE-PARAMETERS» 
AS   PROPERTIES//,?X,aHTE   = ,Pla.3,6X,* 
SiFJ.l»Ät5Xt6Hr,AM x., F 11.5/U. **  
|PFI«.«»6X.6HMJET   «.0PF13.a»SX» 
= .Fl3.5/.2X.awVE   s.Fia."3.6X,^HTjET   S.F13.3.'  

a,F13.'S/,2x»0HMF   »#F 1« . a,6X f 6HPTJET»» 
,bx.6HPRT     s«0PF13.'5/,2X,«HTTF*.lPFia,a»      - 
FT   e,0PF13.3#5X,6HSC e»F 1 3J3/,26X. 
. IPEJ-J Jl, iX,6HiREE_s»0££4-J^J/,24X , fcHFtOKJo.'1PE1 J.*4, 
s,Fl3.a/) 
tt\ . .        
6X.7HDTAD  »»F12.5/26X.7HMJET0 e.F12;4/ 
JETO 8.El2.3/?6X,7HPTjET03.lPEl2.*a/ 
JE TO «.0PF12.3/26X,7HTIJETO«.'lPEl2ra//J 

5x, 

C» 

i50 F0P^AT(23X,?6H*   INITIAL   PROFILES   *// 
• lX,lHN,7X.lHV.IlX,3HP3l.nx»lHU«llX?SHTHETA>tOX»?HTl//) 

151 F0R«AT(S3XJ26H*   INITIAL   PROFILES   *// 

JT0UT167 
JT0UT168_ 
JT0UT169 
JTOUTHft 
JTOUT171 
-JJOÜT172.. 
JTOUT173 
JTOUT17tt. 
JT0UT175 
JT0UT176 
JTOUT177 
-JTOUT-UTA- 
JT0UT179 
JTOUTtao 
JT0UT181 
JT0UT182 
JT0UT1B3 

•jjflUTtatt. 
JT0UT185 
JT0UT186 
JT"IUT187 
JT0UT188 
JT0UT189 
JTOUT190- 
JT0UT191 
JT0UT192 
JT0UT193 
JT0UT19.« 
JTC1UT195 
JT00T196 
JT0UT197 
JTDUT198 
JT0UTI99 
JTOUT100 
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• lX.lHN,7X.tHY,UX,3HPsI.10X,lHU»BX.5MTHETA,9X,2HTI. 
_  » 7X,4h.5X,A<»»5X,A6.5X,A6»5Xf A6,5X,A6//)  .   
152 Fo«M»T(iMj.$2x.2feH»  INITIAL  PROFILES  *// 

* . 1X tiMüLtJJU'l-H Y111 Xj-iaPSI.« 7X.-A6« 5 CSJO t&j/zj. 
200 FORMiTU3,lPK12.U,ElJ.«.0PFia.B,Fiq.«,lPE16.7) 
201 FOMMAT(I5, jPF12.«,El5^»0PFl\.8,F11.8,lpE15.7f6Elir«i 
202 F0FMAT<I5»|PFl2.«.El5t4f6EH.a) 

..   2S0 PQWUTf//HH.ULL. t PEII .q.Ell.qi  
C* 
1000 RETURN  

END 

JTOUT101 
JTOUT102 
JT0UT103 

_JTOUTlfl9_ 
JTOUT105 
JTOUTIO* 
JTOUTlO* 
JTOUT108_ 
JTOUT109 

_JT0UtLL5_ 
JTOUTU1 
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• I . >.• IWII *••••(• 

CJT3UT3         SUMMARY PRINT OF JET PROPERTIES                         JTOUTSOl 
SUBROUTINE.JTOUTS                         ,                JTOUTS02 

£****•**•»****»*•****** SPECIAL VERSION FOR 12 SPECIFS •*******«•**«****JTTJTSO« 
C*************************************************************** •••*•«**.!TnutSOS 

LOGICAL  EOF  »  ERR                                              jTOJTSOb 
LOGICAL TAPlN.TAPOT                                                  JTOuTS07 
LOGICAL  AXl » XPRN , CMPRS . QJET » TURfjJ , CORF                 JT0UTS08 
LOGICAL      ENDJOB.EHJDJW                                         _JT3'JTS09 
INTEGER XPRMK100)                                                   JTD'JTSIO 
EQUIVALEMCK (XPRN,XPRN1)                                                JTnjTSIl 
IMTEGER PLOT                                                          JT0DTSI2 
REAL  MJFT , ME , MU«FF                                              JTOJTS1S 
COMMON /ADA^02/ ENDJOB  » DUM02C3)                                JT0UTS14 
COMMON /OIFEOI/                                                   JTOUTS15 

* NC . CNAMFC1?) , ALJ(t?) . ALJ3U2) »AtE(lZ) . SCM(12) ,         JTOUTS1& 
* TCPRFfl?) , HCPRF(l2j . CPCM.I2S                                    .»TflUTSll 
COMMON /DlcTRL/ DIFF » CND(IO)                                      JT0UTS18 
LOGICAL           DIFF                                                JTnjTSI? 
COMMON /MOl ES / ALX(l00,12)                                          JTOUTS20 
COMMON /RCMHL / ALEDGE(12>»AL0(12)                                JTQUTS?! 
COMMON /JETTWO/                                                      JTOUTS22 

* TW3    , nlAO   , MJFTO  . TJETO  . VJFTO  .                     JTO.JTS25 
* PTJFTO . TIJET3 , Njil                                               JT0UTS2« 
REAL  MjpTn,MACHO                                                    .ITOi/TS?5 
COMMON /nco/  UO. EO» THO                                         JTOUTS?tS 
COMMON /C.TRL2/                                                       JTOMTS27 

* EOGFI  . sFI    » MERGE  » XMERGE » YM£RGE •                     JT0JTS28 
* SLOPFI . SLOPED . CEPTI  . CFPTO                                   .ITniTS?<J 

  

COMMON ZMERGFT/  MER, MERSTP , XMRG                                 JTOUTST0 
LOGICAL  TWO» MERGE » MfR . MFRSTP                                  .ITOIlTSll 
COMMOS /lOFlLE/ TAPIN.TAPOT                                            JT1UTS32 
COMMON /PARAM/                                                               .ITOüTS*.* 

* U(20 0),T(?no>.TOT(20o>»XMACH(200),'PTOT(?On,,TTD(200),             JTIJTS^« 
* PTDf200i.ilOCf2001.0UMP£)fpf>c,S                                       .iTpijTjU« 

C*                                                                           JTOUTS^b 
(•****** INPUT TOMMON                                                               JTO'jTS^7 - 

C*                                                                                JTTJTS^B 
COMMON /TNPJFT/                                                 JTnuTS39 

* OIAJ       , MJET       » TJET       » PTJET      » V.IET       » JTOUTSlO 
* TTJFT       ,                                                                JTlliTSII 
* f>£                        » VE         »ME         » TIF        , TF         » JT0JTS«2 
* AXI         . N.I          »MM          »                               JTO,jTS<M 
* xtioo)    , XPRN(IOO) »                               jrnjTsaa 
* GAM.         . RG          »PR   .  » PRT        »               JTIjTSaS 
* SC         » TREF       » HUREF                                  JTOUTSS6 

C»                                                                   JTD'JTS0' 
C****** CONTROL COMMON                                                     JTloTSaS 
C*                                 —  ....   -. .. .                            JTOJTSU? 

COMMON /CTRL/                                                            JTTJTSSO 
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"**"""—"",L" '•"-•»••"--- 

*_NXTA » CHPRS f pJ8T 
* NPU  ,  NPD  . DXC  , XU  , XOO 
* 03TORC800i :  

TUR3J. j CQEF.tlQi 

C* 
r******  PROFILE COMMON 

.COMMON _/PRn.F/PSI1200JjJU2afl.)«yP(20M*LHOi20Ql,ED (2001 
c* 

c* 
C****** CONSTANT. AJJQ. ERROR COMMON   
C* 
 COMMON /CNFRR/ BITS > FRR , GC i   GCJ . FOOT 
C* 
r****** .BOUNDARY CONDITION COMMQN .  
C* 
 COMMQN„yBC^UEDGF_ _iL_EFJ)GE_^_THEI>fi£  
C* 
C****** PDTENTTAi CORE COMMON  
C* 

COMMnN /COREn/__XCO.RE  * CORE i_COR81 P_ 
C* 
C ****** .SCALFR. (UNITS   CQNVER.SlHNi_Ca.1MQ>L 
C* 

COMMON /SCALFR/  SP  .    SV  . 3LEN 
C* 
c******._JET„P«OPF.RILES COMMnN  
c* 

COMMON   /JE.T/    . ..-      
*   B(lOO) ,   UCflOO)      ,    TC(IOO) 

 *_PT_C O 0OJ    ,   WJMPO)      .    YJ(IOO) 

c* 

.   TIC(lOO) , 

* YSONIC(IOO) 
COMMnN /,1FT1 / FinwJ^TO.NX.CJET  
COMMON /JET2/  TTC(lOo) 
COMMON /TAG/ , __  

* NAME(10 S,TITLF(10 )i ,I DE NT(1 ol ,ADORESf|0JiI DE NT 1 (1 0 T 
COMMON /MI3C/  °M(1Q),  PLOT  

COMMON /MIXER/ MIX,RDtlOO),XD(lOO),CF,YR(lO0)  
LOGICAL  MTX 

... COM^HN   /FLn3AL/_MAXTT,SUPß,NlT,PSTD»Y.Df>tYPC«  
« Pl.P2,UCLf TOL.i'PSTPM.CVG 
_.LOGirAL ^su^n.ryCvjpSTRM ^_ 
COMMON /ACnNVG/ vcD(ioO),po(too),iNDr(ioo). CMOKET 

LOGICAL  CH^KE. CHOKED . .   ... 
COMMON /DFTT/  CI.SP(lOO) 
COMMON /STA2/ MACH2fT32.SS2.V2fRH02,oPDX2-    
REAL   MAfM? 
COMMON /qCHlX2/ GRADJ.TW.MtN .RHJW.pTr,TTE  
REAL  *IM 
COMMON /THFRM/ GMCC200)^C'(200) 
COMMON /MIXPRP/ MA2(tOO),V,-?(lO0),Tr?(tOO),TNC(»O0i 

CHOKED 

JTQUIS5.1 
JTPUTSS2 
JTO'JTSSS. 
JT0UTS5<J 

_jTni2TS5i_ 
JTTjTS5<> 
JT0JT557 
JTOJTS5B 
JTnjTS'5'» 
JToUTSfcO 

_HQüia.(»i_ 
JT0JTS62 
JTOJTS63 
jTOUTSfca 
JT0UTSh5 
jTOUTShb 

_JLQJT5&J_ 
.ITOLJTS69 
jTr)JTSiS9 
JTOUTS70 
JTOÜT371- 
JTOJTS72 
JTnuTsTi 
JTnuTS7<* 
JTQUTSM 
JTOJTS76 
JT0'JT*S77 
JTOJTS79 
JTHUT37» 
JTOUTS«0 
JTOijTSBl 
JT0UT982 
JTOUTSflJ 
JTOJTS84 
JTHt)TSft5 
jTÖUTSSh 
JTOJTS87 
JTOJTSBB 
JTTJTS«? 
JTn'JTS<>0 
.»THiTSQl 
jT0iJTS92 
JTOjTSOJ 
JT1UTS9« 
JT0UTS95 
JTHilTS'Jb 
TTnJTS97 
JT0UTS98 
JTni)TS«f 
jrrvjTPOO 
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REAL   HA2    
COMMIT   /THRST/     WV(IOO) 
COMMON /CBoDY/  YCB(l0O),CL'SPC8(t0O)>C9L_,l_IICLl 
COMMON /OJTMIX/ NXORlG 
COMMON /JET3/ STADD, MV, 9TATF  
LOGICAL  STAOOtSTATF 

C* 
DIMENSION TH200) 
DIMENSION |F1(3)  
DIMENSION  HEA01f2,2), FÖRM}<2) 
EQinVALEMCr (TKl )>nSTOR(l)) 

c» 

EQUIVALENCF  (IMIX# MIX) 
OATA   LF" 1 f l>/18HSllfiSONSUPSONCHOKED/_  
DATA HEAOlf 1#1)/2«HFREE: JET    CONFINED JET/ 
OATA ENDjW/F/  

GO TO 1 
ENTRY jTpWR 
NXTAsNX-l  
PLOTsO 
ENDJWS.'TRUF,  
IF(PLOT.GT.  0 
KMJXs IM{X»1 

JTOJT 
JTOJT 
JTnjT 
JTOJT 
JTOJT 
JTOJT 
JTOJT 
JTOJT 
JTOJT 
JTOJT 
JLTMT 
JTOJT 
JTOjT 
JTOJT 
JTOJT 
JTOJT 
JTOJT 

SOI 
S02 
5 03 
S0<« 
SO5 
SO 6* 
S07 
SOB 
S09 
310 

S12 
S13 
Sl<* 
S15 
Sib 
SUL 

.OR.        TAPOT)   CALL   .fTF RE (2.DUM) 

JTODTStB 
JlQUXSll. 
JTOJTS20 
JT?UTS21_ 
JTOJTS22 
•TTO'.)TS2S 

00 6 L = 1.2 
FORMi (L)=HFAOL(LiJÜHlXJ_ 
DO 7 L = 1.N)(TA 
TFflNDC(L).EQ.O) IMr>C(L)=LFLQJ- 
IF(INDC(L)»EQ,1) IN0C(L)=LF1(2) 
TFtlNPrtl1.EQ.?) TNOCfLlslF\fK1 

7   CONTINUE 
 T EMft« ." 5*8 IA J____ _ 

CALL FMPycri,TERM0,YCB#YCB,NXORIG) 
 .WRITE (b. 100.1  

NSTARTsl 
 NLLNES=NXLA  

IFfNi INES.r.T.SO) NLINESsSO 
 , NL = NLJNES  

2 WRITF (6.110) F0RM1,I()ENT,I0ENT1 
 5_ WRITF lt>. 12.0J  

NENDsNL 
 ASSIGN. KL.TJLLGLO  

5 WRITF rs.2n0) (L.X(L),B(L).YJ(L)fUC(t')f TC(I). 
 * TIC(L).PTCCL)#TTCCL),YSONICCl)«*JfLi,LsNSTART,NEND) 

GO TO LGO  , (10,20) 
C*  _    .... .      . ..._ . 
C*** CHECK FOR AODITIDNAL LINES 
_e»  

10 IF(NXTA.LE.50) GO TO 20 
NSTARTsNENOH 
NENOsNXTA 

JTOJTS2U 
JTOJTS25  
JT0JTS26 
JTOJTS27   
JTOJTS2Ö 
-J.iaats29  
JTOJTS30 

.JTQJTS31  
JT0JTS32 
JTQJTS35  
JTOJTS3U 
JTQUTAiS.  
JTOjTS3b 
JT0UTSS7 _ 
JTOJT338 

. JT3JTS39 
JTOJTS'JO 
JTOJTS11   
JT1JTS<*2 
JTO.lTS'43 
JTOJTSU« 
JTOJTSU5 
JT-|jTs«6> 
JTOUTSÜ7  
JTOJTSU9 
,ITnuT3*9 
JTOJTS50 
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WRITE (6.100)  
WRITE (6.1?0) 
ASSIGN 20 TO _L5Q_ 

C* 
GO TO 5 

C*_  IF   C0NFINED_JET_JCASE 
C* 

20 

tf_NJL.CJ.NFJLNEJJLJEJLaU 1MU- 

IF(,N0T._MjX)_r,D_lQ_2j_ 
WRITE   (6.100) 
NSTARJsJ_ 

22 
23 

25 

NLINFSsNV 
IFCJLlNES.RT^SOJ. NLIN£SS50  
Nt = N( INES 
WRTTF. (6,110) FJRMl.IpENT.IpENTl  
WRITF (6.U0) 
JJ ENOsNL  
ASSIGN 30 TO LGD 
WRITF (6, 200 0) (L,XD(LJf RDJLJ* VCB(l.).VR( 

« P0(L).lN0r:K).WV{L)»M*2(L)»VE2(L>.TF2( 
<">0_Tn_ UGO j_JL30,_2_jJ  

U).vco(i), 
L).L=NSTART.NFH6) 

c* 
30 tF < NV.i_E.50) GO TQ 21 

NSTARTsMENOM 
NENDrNV  
WRITE (6.100) 
WRITE (6.1«l0)  
ASSIGN  21 TO LGO 
GO Tn 25  

C* 
_21_ TF(.NQT. ENDJW)  RETURN 

ENDJOBs.TRllE. 
CALL   ERROR 

C* 

JTO'JTSSI 
JTTJTS52 
jnuTsss 
JTOUTSS« 
JTHyTSSS 
JT1JTSS6 
JT0'JTSS7.. 
jnuTSSB 
JT0UTSS9_ 
j;nuTs60 

JLT.D«JT8ftl_ 
JT0JTS62 
JTQJTS63 
JTnUTSM 
JTO'jTSftS^ 
JTHUTS66 
JTHJTS67 

* * ****** * *««*********** FORMAT STATFMENT3 «**««»*«********«** 

I   S PROGRAM        *// 

JFT   PROPERTIES        * ATA_ 
2HtlC» 
X»hMYSriNK,M,2HW. 
<I.'7,IPH5.6.' 

«X,?HYD.9X,3HYCr>, 
5_x.3Hvr2,_  

U/) 

n.3,F7.«,F9,3,F8,2) 

JT!1HTS68 
JTHilTSfe? 
JTn,tTS70 
JTnyTS7L 
JTniJTS72 

_nO'JTS7 3_ 
JTOUT37« 
JTCIUTS75 
JTOJTS76" 
JTOUTS77 
JT0JTS73 
JTfV.tTST* 
JTOUTS80 
JTf)UTS81_ 
JTO0TS82 
,JTPUTS83_ 
jTriUTRBO 

_JTnuTs«5_ 
JTOÜTSB6 
JTnUTS87 

.JT1UTS88" 
JTOIITSB9 
JTOHTS90 
JTnuTS<M_ 
JT'1UTS92 
JTn'jTSQj 
JTHUTSQ« 
JTCIUTS95 
JTTJTS96 
JTOUTS97_ 
JTnUTS9? 
JTÖÜTS99 
JTOUTS00 
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c*   . „ JTOUTSOI._ 
Ei*****************************   jtoUTP ENTRY   it********************** JT0UTS02 
C*  JTOUTS03 
C* PROFILE PRINTOUT JTnuTSO« 
C» JTHUT305  

ENTRY JTOUTP jToJTSOb 
 W«W JTO'JTS07_ 

IF(MIX> PKBP2 JTOUTS08 
 JT01JTS09_. 

C*                                                                            JTDüTStO 
SO NSTA.Nx JTHUTSll 
51 XSTA*X(«X) JTOUTS12 

C*      _ , JTÖUTSU 
C*  CONVERT TURBULENCE ENERGIES TO INTENSITIES JTOUTSia 
c»     _  _ , jTouTsis 

52 C0Nl=SQRT(?.*GCJ*EJET/3.j/VJET JTOUTSlb 
 On 53 L = l»NPt) JTDUTS17 

53 TI(L)»CDN1*S()RT(ED(L)) JTOUTS18 
C*   __ JTOUTSlJL 
C*  COMPUTE ADDITIONAL Dl*ENSIONlESS AND DTMENSIONAL PROFILES JTOUT320 
C* . J TOUT 821_ 

UC1=1./UC(NX) JT0UTS22 
 T MPT sl^/fTTO-TE ) JTmjTS 23. 

PTPTsI ./fPTJET-PE) JT0UTS2<J 
  CALL FMPTC(Jf TJET#LHDtltNPDij •       JTQUTS25_ 

CALL 5AMcPrT,GMC»CP,Rß#l#NPD) JT0UTS26 
00 hOO L = 1.NPD     JTDUTS27_ 
U(L) = VJET*UD(L) JTC1JTS23 
_!£_(jN3T. CHPR3)  GO TD hOO JTnuT8?9 
GAMsr,MC(L) JTOUTS30 
_GM? = ?./(GA.M-i.^ JTBJTS3L. 
GMMsr,AM/fGAM-l.) JTHUTS32 

 CPJ=CP(L) , , JT0UTS33_ 
GCJCP=I ,/(r,CJ*CPJ) JTnuTST« 
TOT (I )3TfLl».'5«tirL)«UfLl*cr.?CP»EJFT«cnfi S/fP.l nnjJ.sA5_ 
XMACHfl)=UfL)/SORT(GAM*RG*GC*T(L>> JT0UTS3S 

 PT0T(LJsPt<*(l.tXMACKCL)**2/GM2_L**GÜM JT0UTS37_ 
TTD(l )r(TOT(L)-TE)*TMpT JT0UTS38 

 PTO(L)sCPJD.LtLl?»?E).*PjPJ JTQUTS39- 
600 CONTTNUE JTTJTSIO 

JF.(.NOI^_CMPHSJ CAI L srTHf«;.qTTa.TnTfNpn«xMArH.NPr>. JTDJTS«! 
* PT3T,NPD»TTD»NPD#PTD,NP0) JTTJTSU2 

C_*  ,  -  JTnuTS<i3 
IFtPLOT.GT.n  .OR.  (xPRN(NX)  .AND,  TAPOT)) CALL JTFILE(1,XSTA) JTnuTSOa 
IF(XPRNt(MX) .LT. 0). GO TO..111.:  _..   _ JTOUTSOS 

55 WRITE (6,3o0) JTOJTS«t> 
 NSJARl=l I JT3JTS<I7_ 

NLINESSNPD JT^uTSaS 
IF(NLINE3.GT.'50) NLINES«50 . _. . _... ....   _. JT0uTS<l9 
NL«NLINES JTDUTSSO 
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  _.  

56 WRITE (6.510) NSTA,XST**PK JT0UTSS1 
JTHUTS52 
JT1UTS55 
JT0iJTS5a 
J11UTSS5 

NENDBNL 
ASSIGN «»0 10 LGOJL 

57 WRITE (6.5?0) (L.r(L).PST(L).u6(U).TH0(L)#TI(L)fTfn(i.)7pf0(L># 
* XMACH(i,),II^L)»TfL)»TnTfL).PT0T(L).L«NSTART,MEN0) 

  

CO TO LGOl  . (60,90) 
C* 

JTHJTS56 
JTTJTS57 
jToyTsse 
JT0JTS59 
JTT)TS60 
JT^'JTSM 

C»  CHECK FOR AOOITIQMAL P&INT LINES 
C* 

60 IF(NP|).LE. 50) GO TO 90 
WRITE (6.100) 
MRITT (6.310) NSTA.XSTA.PK 
NRMNSNPD-N| 

JT0UTS62 
JTn.iTS65 

IPC^RMN.r.T.-SO) GO TO 65 
NSTAPTsNeNn*i 

JTDUTSfc« 
JT0JTS65_. 
JT0UTS66 
JT.TJTS67 

NEXT5MINO(50,NRHN) 
NL = N| *NEXT 
ASSIGN 90 TO LGOl 
NENDsNL 

JT0JTS68 
JT0JTS69 

GO To 57 
65 NSTART»NENDM 

JT0UTS70 
JT0UTS71 

NEND8NL»50 
NL«N| *50 

JT0UTS72 
.fTri'JTS73 

GO TO 57 
C* 

JTnuTS7<» 
JTniJTS75 
JT0'JTS76 
JTOJTS77 
JTHUTS79 
JTOI.ITS79. 

C* 
C*  PRINT CONCENTRATION PROplLFS 
C* 

90 IF(.N3T. DTFF) GO TO Mil 
WRITE (6.500) 
NSTART»! 

JTr)UTS«0 
jTdUTSBl 

NLINESsNPO 
IF(Ni INES.GT.50) NLINE3»50 

JT0UTS82 
.TTruiTSflS. 

NL = N( INES 
1112 WRITE (6.511) NSTA.XSTA.PK.CNAME 

JT0UTS80 
STT0JTS«5 

NENOsNL 
ASSIGN 1120 TO LGOl 

JTnUTS«6 
. JT0JTS87 . 

1115 WRITE (6.3?1) (L.V(L),(ALX(L#LL),LL»Ü12)#I sNSTART.NEND) 
GO Tn  LGOl  . (1120.1111) 

JT0UTS88 
JT0'.»TS89 

C* 
1120 IF(NPO.'LF.SO) r.ri TO llll 

JTOUTS">0 
JT3JTS91_ 

WRITE (6.500) 
WRITF (6.5U) NSTA.XSTA.PK.CNAME 

JT0UTS<>2 
JT0JTS93_ 
JT0MTS9« 
JT0JT595 
JTnuTS96 
JT1UTS07 

NRMN«NPD-NI 
...  . IF(NRHN.GT.SO). GO.TO.1114     

NSTARTsMENO+1 
NEXTs-INn(«;O.NRHNl 

  

NL»NL*NEXT 
ASSIGN llll TO  LGOl  _......._ 
NENDsNL 

JTnUTS«>8 
JT0UTS"»9 
JTHJTSOO 

•  
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1 
60  TO     1113_ 

nö NSTART«NL'*50 
  NENDsNL*50  

NL»Nl»50 
GO   TO   1113 

J'.OUTSOJ 
JI0UTS02 
/TD'JTSOJ. 
JTOUTSO« 
JT^tiTSOS 

p****************************  FORMAT STATFMENTS   ****«»*»*«****».**.* 
e«          _  

300   F0RMÄT(1M1.50X»28H*     JET     ANALYSIS     PROGRAM     #//) 
310   FORMAT t2t>X.16HPROF I jES—   STA   («IS.feHJ        Xs.FlO.'S,  

*   3X,9HPRFSsJREs,F10.<l// 
_*     22X,H»,;>1X,21H«»     f>lHFK'SI0NLES3 ;».??X."  
* 2H**,1?X.19H*«      DJMFNSTONAL      **,   9x,|H*/ 

 *_2X,tH*J,6X.ilHV»9X,3HPSI,eX.2HJD,7X.'3HTH!n9X#2HTl,BX.j3HTTJ>,8X, 
* 3HpTD,6X.0HMAtH,BX,1Hll.llx»IHT,9X»TMT'U,7X,UMPT0T//> 

^11   FORMAT (1?X.??HM0LF   FRACTIONS--   STA   (7l3.6H) XJij  
* FlOrS.SX.PHPRESSURFs.FlO.a// 
* gX, 1 UN, <»X.1HY,SX,1?(A<>, $)()//) 

320 FORMAT(IX,M,Ft1.S,1PE11.U,0PF9,fc,Fl0.6,1PF12.5,0PF10.7, 
*     FlJ.T.F'rS/SFLl./lfFLO^L}  

321 F0RMAT(lX,t3,F9.5,12F9.6) 

jToUTSOfc 
J TOUT SOT. 
JTOUTS08 
JTOUTSO?. 
JTOJTS10 
JT!?yT31i_ 
JT0UTS12 
JTHUTS13 
.tTnuTsT«! 
JTO'JTSIS. 
JT0UTS16 
JTntfTS17 

C* 
1111 RETURN 

END 

JTDUTS18 
_JT0yT.S19_ 
JTOUT320 
JT0UT.S2L 
JT0UTS22 

•JTQUT323 
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JTSTPOOt 
JTSTP002.. 

CJTSTP         JFT--30LUTI0N ROUTINE 
SUBROUTINE JTSTEP 

c************************** A********»*************»**»**«.*********»**, 
C********************** SPECIAL VERSION FÜP 12 SPECIFS *»************) 

.«»JTSTP003 
»**JTSTPO0«I 
>**JTSTP005 

JTSTPOOfc.. 
JTSTPOOT 
JTSTP008 

c*********************************************************«**********4 
LOGICAL ICYCL.F   
INTEGER Twnj» ITWQ 
LOGICAL SlJPCSUPSIP 
LOGICAL SUR30N 
LOGICAL TROUBL 

JTSTP009 
JTSTP010 

LOGICAL OPRlN 
LOGICAL LAST.COR8TP,A00P,ENTR¥l/lER 

jTSTPOll 
JTSTP012 
JT9TP013 
jTSTPOl« 

LOGICAL  EOF  .  ERR 
LOGICAL  AXI . XPRN . CMPRS • QJET . TURBJ • CORE 
RFAL, KCP.MML.MUEEF.MACH 
PEAL  MJfT , ME , HUPFE 

JTSTP015 
JT3TP016 

COMMON /PSTART/ NREG»RFSTRT#NRES,HTXPRE 
LOGICAL  MTXPRF 

JTSTP017 
JTSTP01B 

CrjMMON /MOi UP / ALXU(lOO.i2),0*LXurlnO»l2)."DTKE(200> 
COMMON /DIFEOI/. 

JTSTP019 
. JTSTP020 

• NC . CNAMFC12) , ALJfl2) . ALJOCl?) ,ALF(l2l . 3CM(12) ." 
» TCPRFd?)., HCPRFfl2> . CPCf3.12* 

JT3TP021 
jT«JTPn?2 

C'JMMON /OTCTBL/ "IFF , CNDMO) 
LOGICAL           QIFF 

JTSTP023 
JTSTP02» - 
JTSTP02S 
JTSTP026. 
JTSTP027 
JTSTPO?« 

COMMON /MOl ES / ALX(l00,12i 
COM-nN /RCMOl / ALEßGF(l?).ALn(i;»i 
COMMON /JETTwO/ 

* TtO    . HTAn   . M.Fft-TC!  -' TJFTfl  , tf.lFT"  - 
* PTJFTO . TIJETO ,   NJO 
REAL  MJFTn.MACHO 

JTSTP029 
JTSTP030 
JTSTP031 
JTSTP032- 

COMMON /aco/  UO» E0» THO 
COMMON /TTRL?/ 

* E^GFl  » SFI    , MERGE  » XMFRGE » YMERGF »' 
* SL3PFI . «UnPFT . C.FPTT  . CFPTn 

JTSTP013 
JTCSTPOI« 

COMMON /MEPGFT/  MER» MERSTP » XHRß 
LORITAL  TWO. MEPfiE .   MFR . MERSTP 

JTSTP035 
JTSTP036 

COMMON /SETNEW/  LEDGE. LCORFN 
COMMnN /TNPl  /         FNTRV1 

JTSTP03T 
JTSTP03B _ 
JTSTP039 
jTSTPflao 

COMMON /MISC/ PH(IO) 
CIM«ON /PAPAM/ 

* Al.(?00)  . BFf200)  , GM(?00)  , 
* FPSf200i ,' DL'200)  , 

JTSTPO«! 
JTSTP0«2 
JTSTP013 
JTSTPO«« 
JTSTP005 
jTSTPO-i— 
JTSTPOOT 
JTSTPOOB 
JTSTPOfl» 
JTSTP050 

* VAR(?00) . DVAR<200), 
* SMK200) .' NMl      , SM(200)  . NM       , 
* DX  , 
« Bi  . n l , pi 
• AN  , 9N  I DN 
COMMON /PARAM1/ ETA(2o0)         

C* 
C****** INPUT COMMON 
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JT9TP05» 
jTSTPOScl 

. JTSTP053 
JT8TP05« — 

COMMON /TNPJFT/ 
• DIAJ      , MJET       , TJET       , PTJET      . VJET 
* TUFT 
* PE         . VE         , ME         . TIE        # TE 
* *XI        • NJ         f   NHAX       f 

. JT3TP0SS 
JT3TP05* 

* XJ(IOO)    • XPRN(lOo)  f 
* 0*1        i RG         .PR         .   PRT        * 

JT3TP057 
JT3TP058 
JTSTPO"»» 
JTSTP060 

* SC        ,   TREF       , MUREF 
C* 
£****** CONTROL COMMON 
c* 

JT3TP061 
JTSTP062 

COMMON /CTRL/ 
* NXT*       , CHPRS      . QJET       . TURBJ      . COFFH01 

JTSTP0A3 
. JTSTP064 
JT3TP065 
JT3TP066S 

  
* NPU ,      NPD  > DXC  . XU  . XDO  « 
* OSTflRtSooi 

c* 
C****** pRnFlLE COMMON 

JT3TP0*7 
JT8TP068 

I 

COMMON /PROF/ PSI(200),Y(20J)4UOC?00>4THD(200)*EO(200> 
c* 
e****** CONSTANT AND ERROR COMMON 

JTSTP069 
JT9TP070 
JT3TP071 
JTSTP072 

  

c* 
COMMON /CNFRR/ BITS i   FRR , GC » GCJ . FOOT 

JTSTP073 
jTSTPOTa 

C* 
(••*•**« B^l'NOART CONDITION COMMON 

JTSTP075 
JTSTP0T6 
JTSTP077 

_JTSTPOJ!» 

  
C* 

COMMON /RC/ UFOGF  , FEDGE  . TMEDGE 
C* 
£****** POTFNTIAI CORF COMMON 

JTSTP0T9 
JTSTPO«0 
JTSTP081 
jTSTPoea 

C* 
COMMON /CORED/ XCORE  » CORE  # C0R8TP 

C* 
COMMON /SUPFR/ SUPC»SllPSTPf X8UP 

JT8TP9«» 
JTSTP08« 

C****** SCAUFR (UNITS CONVERSION) COMMON 
C* 

JT3TP085 
JTSTP08* 
JTSTP087 
JTSTPO'»» 
JT8TP089 
JT3TP090 
JT3TP091 
JTSTP092 
JTSTP09J 
JTSTP09« 
JTSTP093 

.. JT3TP09fc. 

COMMON /SCALER/ SP , SV , SLEN 

C****** JET PROPFRTIES COMMON 
C* 

COMMON /JET/ 
* BflOO)   K   UCdOO)  , TCUOO)  . TIp(lOO) ^ 
* pTcnooi . wjnoo) , vj(ioo) 
COMMON /JETJ/ FLOWJ,TTO,NX,EJET 
COMMON /FRASE/ YD(?00),TKE(200)»T(?0IO,0UDY(200> 

t* 

- 

COMMON /PRoPJT/ 
• P      i   PRL     . PKTT    t RGAS    .8CC     . 
« TREFF   , VSRFF   , MACH    , XLC     • 
• REF|    , C       «CHI     . RNQRM   t 

JT3TR097 
JT3TP098 
JT3TP099 
JT8TP100 

-• 
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* RH3(200)   , MUL(200)   , KCP(200)   * 
* MUEFF(?00) , XLN(?00j ,   OK(200) #_ RETU«B(2O05 
COMMON /«XPHIN/ OPHIN 
COMMON /FDGE/  VJETF ,      3FEDGE  

C* 
COMMON /UHFSH/ 0UMUI(O),CXPC.CXTP,NRF0 

caMMnNTMIXER>   MIX.RDOOO0)7X6(Toö)7cF.YRfiööi 
LOGICAL      HTX   
COMMON   /FLORAL/   MAX t T, SIJPO. NITTPSI D.YDO.VDC» 

_P It P*_. U CJ___ l_,U_S LR M ; c _  
LOGICAL      SllPH.CVCUPSTRM 
COMMON   /ACONVG/   YCO(100).PO(|00)»INOC(100).      CHOKE.'   CHQKED 
LOGICAL      CHOKE»   CHOKED 
COMMriM   /RFTT/     ClSP(IOO)_   _ (  
COMMON   /STA2/   MACH?,TS2,SS2,V?»RHO?»OPDX2 

_R F A L__MACH?  
CO"MriN   /qCMlX2/   GRADU,TW.MUW.RHOW,PTF»TT_ 
WF AL.  MUW   
COMMON /THFRM/ CMCf20oF,CP(200) 
COMMON /CHoDY/  YCR(10_0).C_L3PCB(100.)7YC81..^_lJCLt 
COMMON /OUTMIX/ NXOHIG 
CQMMQN /SCALFD/ SCLO.ALXI IH •_  
LOGICAL 

C* 

SCLD 

DIMFKJSION ny(200),EU(2QO)#THU(20Qj  _ 
DIMENSION UKC200) 
0___£ N_SI.aN_uAM.CAl. 
DIMENSION YLK200) 

_EQUlVALENCF_.au til _J)._T_)R_4fttÜ.- 
FT.'IVALENCF  (UK(l).DSTOR(l)) 

.EQUIVALENCE-  . 
*   (Cl.COEF(i)),fC?»COEF(?))#(C* • 

_{£. « COEEXSiit-f __a£x__il_.(.: 

_*  
C* 

___ 

EQUIVALENCF   (C<»,C0EF(9)) 
XQUIVALENCF   CITWO#IWOi       ._  
DATA   NAM/1MY,?HSM,5HXLN,?HIID,7HEG.»Kino/ 

.DATA   EMTRXlZI/  . __  

'«•"*•   in,(Cfl,COEF(a>). 
EK   H» .  

TEST   EOR   I-3T   STE.g(FNTRY»aTl 
C« 

ASSIGN U JO LG3P 
IFCENTRYt .AND.' (RESTRT. ED . 01TS) ) 
IF(ENTRYI) 

  CDpSTPs,FALSE. 
DXsA1INltCxPC*B(NRES)..5*nXC)  ... 

532h 

$327 

IF(RFSTRT  EQ. BITS) RO TO 5326 
iFtsREG>cT. n r)x-AMiMUrxip«atNRE.s)'.*.s_nxr) 
IFOXC.EO.O.) GO TO Sj27 
IM.NOT. CnRSTP)  QXs»MlNl(DX.  .5*0XC) 

JTSTP101 
JTSTP102 
JTSTPJ05 
.JTSTP1M. 
JTSTP105 
jTSTPlOfc 
JTSTP107 
JTSTP108 
.»TSTP109 
JTSTP110_ 
JTSTPlil 
JTSTPU2. 
JTSTP115 
JTSTPlt<L 
JTSTP115 
-JTSTPLUL 
JTSTP117 
JTSTP118_ 
JTRTPU» 
JTSTP120_ 
JTSTP121 
JTSTPl2i__ 
JTSTP123 
JT3TP12H 
JTSTP125 
JTSTP12& 
JTSTP127 
_JTSTP-taB_ 

CONTINUE 
IFC.N3T. FNTRY1) GO TO 9 

JTSTPJ29 
JTSTP130  
JTSTP1M 
JTSTP132  
JTSTP133 
-JTSTP4-30  
JTSTP135 
JTSTPI36  
JTSTP137 
JTSTPIS8  
JTSTPI39 
JTSTPUQ  
JlSTPtai 
JTSTP102   
JTSTPiaS 
JTSTPIUO 
jTSTPlft5 
JTSTPiÜb  
JTSTPiaT 
JTSTP1US 
JTSTP109 
JTSTP150 
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: 

C*—-—ENTRY   1*-INITIALIZE  F3P_l-ST_3TEi»J_ 
C* 

70 
70 

 CALl-5fTM(i,Q.,nA.20jÜ  
ICYCI Es.FAl 3E. 
TWOJ=ITWa»l  
C*IL   ^nVE(S,P3I,SM,NPu.l»PSI,SMI,NPU;i.U0,UU,NPU,l.'THD';TMU,NPD,l, 

_•. EOfF-'.NPU.l)  
IF'.MOT.   DTFF)   GO   To   7000 

 !>n_7j)01_Lstr"C  , .     ,,,   ,  
CALL   MOVF(1»ALX(|,L)»ALXU(I,L)*NPU.lt 

01   COUTT^UE  
00   NMaNPU 

NMIBNPU               
ECsFD(l) 
 IMC »THPltl ,  

TFf.MDT. 
IF(.N'JT.. 
FPSlrO. 
IF(AXI)   EPS!»! 

TllRBJ)   CALL   3FTM(?,EC.ED,?0ft,Ei).200) 
0 JET). CALL. SETH12.THC. IHDi2o0.THU.iL00 j_ 

C* 
•  tASTa.FAtSF. 

AOOPa.FAl.SF. 
IF(RFST»T.NE._BIT5)_Ga_TQ_6 
COHSTPs.FAl SE. 
SUPSTPs.FAi SF,  _  
MEPSTPe.FAi SF, 
NRFGll         
SUnSnN».TR!)E% 

TF («MET , GF .Aj.l—SyBSON» ^FALjSE.^ 
x«xu 
LCORFN»!  
LEDGFBO 

JL»LL_?FTHfi.Cl.AI .200) 
CALL   MOVFd.Y.VU.NPUf 1) 

C* 
C* 
C* 
C* 

C* 
C* 
C* 

TNCPFMF^T STFP COUNTER» X-STATTON fETC7 
RETURW FOR NFxJ STFPIS _ MA0£ _ID_T_4IS PfllMT.' 

..8_.NSTP = NS.TP-tJ  
9 X«X»OX 

IF   COAnjMULAR   PROHLFM.      SAVE   UO.THO 

TFt.N'JT.    TWO) GO   TO   996«. 
 u s y.o=u o   

THSVpsTHO 
9966 TF (MIX) CALL AlTERKx.DX) 

NHALFsO 
IF(RFSTRT.ME.BITS) GO To 10 

JTSTP1SI 
JT3TPH2 _ 
JTSTP1SS 
_JTSTP15.<*  
JTSTP15S 
JT3TP15*_.. 
JT3TP157 
JT3TP15B_ 
JT3TP1S9 
.JT3TP16D  
JTSTP161 
JT3TP162 
JTSTP163 
JTSTP16« _ 
JT3TPU5 
_JI3IP_ljb6  
JTSTP16T 
JT3TP168. 
JTSTP169 
JTSTP170  
JTSTP171 
-JJSTP122  
JT3TP175 
JTSTP17«_ 
JT3TPI75 
JT3TP176 
JTSTP177 
JTSTP1T8  
JT3TP179 
JTSTPtBO 
JTSTP181 
JTSTP1B2 
JTSTP185 
JTSTPIM  
JTSTP185 
JTST<»l8fr _ 
JT3TP187 
JTSTP18B 
JTSTP189 
-JT3TPL90  
JTSTP191 
JTSTP192_ 
JTSTP19J 
JTSTPl9a 
JTSTP195 
-JTSTP196.  
JTSTP197 
JT3T<*19B 
JTSTP199 
JT3TP200 
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1 

4* 

JT3TP201 
JT3TP202 

IF(E*TRYl  .OR.'  ICYCLE)  GO TO 20 

C*  IF 1-ST STFP PROPERTY CALCULATION IS BYPASSED 
C* 

JTSTP203 
JTSTP?oa 

10 CALL FMPYCf t.C6.Y,YD»tgPU) 
CALL FMPyCfl.EJET.EO.TKE.NPU) 

JTSTP205 
JTSTP20&. _ 
JTSTP207 
JTSTP208^ 
JT3TP20"» 
JTSTP210 

CALL FMPYCM.TJET,THD,T,NPU) 
C* 
C*     CALL SCALE Tn COMPUTE *IDTH OF MIXING 70NF(SS 
C*  AMD REFE"F.NCF SCALFS rOR TURBULFNCF 
C» 

12 IF( SCLO ) GO TO IS 
JTSTP211 
JTSTP212 
JTSTP213 
JTSTP210 

CALL SCALEfUU,TWOJ,NRFG,X) 
GO TO 15 

13 CALL SCALEfALXU(l.NC),TWOJ.NRtG»X) 
C* 

JTSTP«?15 
JTSTPPlfc 

C*  C3MPUTF PROPFRTIES 
C* 

JTSTP217 
JT3TP2IB   
JT3TP219 
JTSTP220 

15 CALL PROPJf TWOJ.TURflJ.NRFG.X-YOfT^KF.l.NPU) 
CALL GAMCP(T,GMC»CP.Rr,#l.NPUJ 
GO TO LGOP.  (th.1001) 

C* 
JTSTP221 
JTSTP?" 

C*  AOO MESH POINT TO DOWNSTREAM STATION IF AODPoT." JTSTP223 
JTSTP220^ 

U IF(.NOT.ADnP) GO TO 18 
17 CAIL PADn(sM.NP^,NRFG) 

JTSTP225 
JTSTP226 - 
JTSTP227 
(TCfTP^PK 

AODPS.FALSF', 
IB NHSNPO 

C* 
C*  ASSURE THAT UPSTREAM pSl IS FAR F^OUr-H 0UT 

JT3TP229 
JTSTP230 

C* 
IFfSHlfNPU>,FQ*SM(NPO)) GO TO 20 

JTSTP231 
- - JTSTP2S2 - 

SMt(NPU*t)e3M(NPO) 
r* 

JTSTP233 
7T«lTPj^q 

C*  EXTRAPOLATE APPROXIMATE Y 
C*  | TNFAR FXTPApni ATTON 

JTSTP235 
 JTSTP23t»  

JTSTP237 
JT3TP238 

C* 
NPUBKlPU*t 
NMlBNPU 
nYnP", T sf ¥ f MPII-1 >-YffjP>l-?))'(SMl (Npil.i )-SMl fNPU-?)) 

JTSTP239 
JTSTP240 

Y(NPU)sYfNPU»l)*0Y0PST*(3Ml(NPÜ)-SMWNPU»i)) 
. _  UU(NP'J)sUUfMPU-L)-       - 

TMU(NPU)sTHiJtNPU-l) 
EU{NP'J)»FUrNPU-t)      ...      
T(NPU)=T.JET»TMU(NPU) 

JTSTP201 
JTSTP2«2 —— 
JTSTP2<IS 
JTSTP2afl 
JTSTP215 
JTSTPPU& 

— 

YD(NPU)«C6*Y(NPJ) 
IFC.NUT. DTFF) GO TO 7002 ..-...., —.      .    .      .. 
f>0 7003 l, = )»NC 

7003 ALXJ(NPU«LlsALXU(NPU-l«Li   

jTSTP2a7 
JTSTP208  . 
JT3TP2a9 
JTSTP250 

- 
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700? CALL PROPJfTWOJ,TURRJ,NRFG,X#YD»T,TKF,NPU»NPU> 
CALL GAMCPfT.GMC.CP.R&fNPU.NPU) 

JTSTP251 
JTSTP2S2 

C* 
c**** SOLUTION nF MDMFNTUM EQUATION 

JTSTP253 
.TTSTP?«5<I 

20 CALL Mnvr(|,LJU.V*R,NMt.l> 
JTSTP2S5 
JTSTP25& 

t* 
C«  IEHPORARILV S*VE CURRENT X  VALUES OH_ITERAJJON 

JT3TP2S7 
JTSTPaSS 

C« 
IFfHTX .AND.  (.NnT. ICYCLE))  CAU uflVF f 1 . V . YU. NpH. 11 

JTSTP259 
JTSTP260 

CALL SFTM(I#I,,EPS,NPLO 
CAI L SFTMf if<M.AL.NPU> 

JT3TP261 
. JT3TP262 

CALL SETw(?f 0,.GM,NPU,D|.»NPLJ> 
FNTRyl=,FA( SF, 

JTSTP263 
   JTSTP264 

JTSTP26S 
!TSTP?fcb 

IF(RFSTRT.NE.BITS)  RfSTRT.BlTS 
c« 

IFf.NOT. DPRIN)  GO To 19 
WRITF (6.9*80) NSTP.X.DX 

JTSTP267 
JT3TP268 

B6BÖ FnRMAT(//6X,SHSTFps, Ia»3X,2MXa, lPElt>;8#3X#3HDX«,El6,8/7) 
WRITF (b.SfcHl) YJETF,sFCnGr,EOC.Et,SFT 

JTSTP269 
JT8TP270 

8681 F:IRH&T(6X.6HYJFTF=» lPFlfc.8,6X,7HSF'trOGE*.Fl6.8/, 
* 6*»6HEDGFT=.E1b.P#6X,7HSFI   SiEU.»//i 

JT3TP271 
JTSTP272 

CALL 1AHPRT(NAM(1),Y,NPU,10,0) 
CALL TAHPRT(NAM(?),SM,NPO,10»0> 

JTSTP273 
JT3TP27« 

CALL TA5ORT(NAM(3)#XLKJ»NP0#10#0) 
19 on 2i L=2.Npy 

JTSTP275 
   JTSTP276 

JTSTP277 
JTSTP278 

RAOsl, 
IFfAxI) RAHSYCI)**? 
TFCUXJGMO )s-C7*nPDX?/(RHn(Li*UU(l.')S 

23 5E(L)sMUFrF(L)*RHO(L)»UUtL)*RAO 
JTSTP279 
JTSTP2B0 

IFf.NOT. TURBJ) HE(L)=MUL(L)»RMO(Li*UU(Li*RAO 
21 CONTINUE 

JTSTP281 
JTSTP282 

8F(1>S0. 
IFf.NjT. AXI) BE(DsHijEFF(l)*RHO(li*||U(l) 

JTSTP2M3 
JTSTP289 

C* 
C*  BOUNDARY CONDITIONS 

JTSTP285 
JTSTP286 
JTSTP287 
JT5TP2B8 BlaO.' 

CUM, 
DleO* 

JTSTP289 
JTSTP290 

ANat 
BNsO. 

JTSTP291 
JTSTP292 
JT3TP293 
JTSTP290 
JTSTP295 
JT3TP296 

22 DNsUEDGE 
 IF(.NOT.Mlx) GO TO 20 . _ .       _ 

c* 
C*      B.C. FnR CONFINED MTXFR 

• 

C* 
IF(UPSTRM) GO TO 21          
ANsO.' 

._  ON»GRAOU   _. _          _.._._.— 

JTSTP297 
JTSTP298 
JTSTP299 
JTSTP300 

- -  • • 
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1 

BN.i; 
c* 

2U   CALL   DFEOCO.O.O.IER) 
IFHF3)   r.3   TO  9*9 

C* 

C* 

c* 
c* 

25 CALL MnvF(?f VARLllD,NPD,|,Dy,AR,,r>Uf)l(«NpDtl)  
IFIUFDGE.'EO.O.   .AND.   uD(l).GT.'l.   . ANr>. (.NDT.SCLD) )   UD( 1)»1. 

VALUES   OF   UD   WITHIN   UO(l>sUcLI.      SET   TO  UcLl 

Uri.lsUO(l) 
CLUsijCLl*l,Er6 
CLL*UCL1-1.E-<> 

ot>_nn tin iVt.NH 
.AND.      UO(L>.LE.CIU>      UO(L)eUCLl IF(üt>(L).r,F,CLL 

lilt   CONTINUE   
DO 1|1? L»t»NpU 

_  _  .   UK(L)=Y3F(SMj(L)#SM#U0fl.NF;Qi  
DUOVa) = VOF(SMl(L)»SM,DVAR.i,WPD> 

LtlJ £o5JH*yf_  

c» 
c* 
c* 
c* 
c* 

IF(OPSIN)   CALL   TAHPRT(NAM(0).UO   »NPO.10,0) 

TEST   FriR   TURBULENT   PROBLEM 

28   IFf.NOT.      TURBJ)   GO   To   7010 
•C«  
r«.**      SOLUTION   nF   TKE   EQUATION 
C* 

JO   NM1S«JPU 
 CALL   MfWFn.FU.VAR.MPlU \\ 

00   J|    L=?»NPU 
RAO»l. , ,  
IFfAXI) 3Ar>cY(L)**? 
Rr>sRMO(L)*l"<tL) 
BEfL)»Mj|'(| )»DK(L)*RO*RAD 
-DUOXSQsl)0DY_LLl*aiJDUU 

11 

GM(L>sr?.^HL(L)*(1UFFF(L)/Mi.lL(L)-tr)iR0*0UnVS0*RA0 
IFHp.EQ.'O.  .OR.  UO(LKLF. .005) 6n Ifl SS... ..... 
OLCL)*-CS*r»MUl (D»DK(L)/(R0*Xi N(L)*»LNfL)) 
GO TO 31   _     „  
OL(L)sO. 
GHIUJUL, 

C« 

51 CONTINUE 
BEdiaO.  
IFf.NOT. AXl) HE(l)«MuL(l)*OK(l)»RHOfn.UDMi 

JTSTPJOl 
JTSTP302- 
JTSTP301 
_JTSTP30JL 
JTSTP305 
JTSTP30* 
JTSTP307 
JT9TP308 
JTSTP309 
JTSTP3L0- 
JTSTP311 
JTSTP312 
JTSTP313 
JTSTP31«. 
JTSTP315 
FTSTPiLfc- 
JTSTP317 
JTSTP318. 
JTS-TP319 
JTSTP320. 
JTSTP321 
_J.TSTPJ22_ 
JTSTP323 
JTSTP320 
JTSTP32S 
JTSTP32b.... 
JTSTP327 
_JJSTPJ2J  
JTSTP329 
JTSTP330  
JTSTP331 
JTSTP332— 
JTSTP333 
-jTSTPSiO  
JTSTP335 
JTSTP336 — 
JTSTP337 
JTSTP338 
JTSTP339 
_JTSTP3a0  
JHTP30J 
JTSTP302- 
JTSTP303 
JTSTP30« 
JTSTP305 
_jTSTP3«b  
JTSTPJ47 
JT3TP34B 
JTSTP3a9 
JTSTP3S0 
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"1 

ANal* 
BNsO.  

1? DNsEEDGE 
 TFf.NOT. MTX)  GO Tn %a 

JTSTP351 
JTSTP352- 
JTSTP35S 
-J.T3TPJ5<L 

IF(UPSTRM)  GO TO 3a 
AN = 0^ 
DNBO. 

c» 
3« C«IL_Of_E9(n»o»Q«lEB) 

JTSTP355 
  JTSTP35*     

JTSTP3?? 
  JTSTP356  

JTSTP359 
 JTSTP3A0  

IF(IFR) GO To 999 
C*         — .  ,  
C*  SCAN Fn« POSSIBLE NEGATIVES AT JET EDGF«(UEDGE«0) 
_C*_ ...       „ __.  

IF(UFDGE.YF,0.) GO TO 35 

JTSTP361 
JTSTP362 
JTSTP3fc3 
JTSTP36« 
JTSTP365 
_JTSTJ»364_ 

IF(VAR(L).I T.O.) GO To 3392 
3391   CONTINUE    

GO   TO   35 
339?  LKsL-1 .  

<-L = L ... 
 SLnPFS(VA«fNPD).VARfLK))/tSMfNPP)-3MfLKn  

NPOlsNPO-1 
DO   3391   LslL»NPOt  , TJ_  

339 3   VAR(U=VA«(L-1)»SL3PE*{SMCL)-SM(L-1>> 
c* __ ._ .    

35   CALL   *->VF(1 »VAR,E0#NP0»1) 
C A I. L J* nvE(?,nvA RJJT K_E ^N PP. 1 f BE. PSTORfitO 1) f NPU. 1) 
IF(DP«IN)   TALL   TA8PRT{NAM(5).ED   »NPD.10,0> 

C*.  
C*     TEST   FnR   SPECIES   DFQS 
C*   

7010   IF(.NOT.DIFF)   GO   TO   50 
 LA LL_lf lülil O-.GM.NPU.Dl  .NPU) 

JT3TP3&7 
JTSTP369 
JT3TP3fc9 
JTSTP.370_ 
JTSTP37t 
_JTSTP37?_ 
JTSTP373 
JTSTP37Q 
JTSTP375 
JTSTP37S 
JTSTP377 

JIMM7JL 
.TT3TP379 
JTSTp380_ 
JTSTP3BI 
JTSTP3A2 
JTSTP383 
JTSTMM 

C» 
C«     SOLVE   SPFCTES  FIXATIONS//. AI R   »OLEL EJUfiUlML. 
C»     CQMPUTFD   SV   nlFFERFNCK(COMPONENT   1) 

7020   DO   7500   Ll»2#NC 
 N " 1 = VP I!       

CAl L ^OVF(»»ALXUf l.LDfVAR.NPU.t) 
DO 7100 L = 2«NPU    
RAD3J, 
JF(AXI) R»D«Y(L)**2 
RD = «H3fLl*ijK<D 
REfL)="Jg-FF(LWSCX(LH*RP»RAD 

7100 r,M(L1=0, 
BE(1)=0. 
IF f .NOT. AXT) »E(l)>HUFFFri)«RHO(l)*Un(l)/SrM(LI.) 

c« 

JTSTP3B5 
JTSTP3B6  
JTSTP387 
JTSTP38B   
JTSTP389 
.JTSTP39Q  
JTSTP391 
JTSTP392  , 
JTSTP393 
JT3TP39Ü  . . 
JTSTP395 
JTSTP396  
JTSTP397 
JTSTP398 
JTSTP399 
JTSTPaOO 
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1 

C»  BOUNDARY CONDITIONS 
-£* „  

ANal 
BNaO; 

7102 DMsAI.EDGEO U 
C* 
7110 CALL DFEO(!#O»0»IER) 
 IF ( IER)^0_Tn_999  
C* 
C«  MOVE NEW MlUr FRACTIQNS.'FTC-lNTgRP. UPXTRM PtLXU 
C* 
 00 71 1«5 L*l^NPg_ 

IF( VAR(i)rLT.O. ) VAR(L)«0. 
7115 DALXU(L,I.LI=VOF(SMl(LJ#SM,DVAf?jl,_NP_OL 

CALL HüVE(1»VAP,ALX(l,'LLJ.NPÖ,l) 
C*    
7500 CONTINUE 

.5* 
C*  COMPUTE AIR MOLE FRACTION AND UPSTREAM DERIVATIVE 
C_*  

DO   77<J9   L»t»NPO 
ALX(| tHiXl 
D«LX()(Lf 1 )»0. 

     DO  7750   LLs2*NQ_     
ALX(i,l)=Ai X(L.l)-ALX(L,Lli 
RAl.Xi.ULf 1) = CIALXU(L»1J-DALXU(L«LI.), 

7750   CONTINUE 
77a9-CnMTTNiiP  

C* 
 1F(«NOT.DPR1N)_CO  ia-so  

DO   509?   iLsl.NC 
 -CALL   TABP«T(CNA.HECLL).'ALXCl#LLiiNPD-#lO«ai- 
5092 CONTINUE 

r«  TEST FnR HFAT THAMSFFP cFFrrrs  
C* 

c* 

50 IF(,NOT, Q.TET) CO TO &551 
**    S0LUiL0N-nF„ ENERGY EQUATION 

.Si . N-MXSNgLL 
CAIL   SFTMd ,0,.DLf NPU.GM.NPUS 
IF t .NOT ,TURBJ J- GO-TO-S«.  

C* 
c* 
C* COMPUTE 0<OTKE/OY)/DY 

C*  COMPUTE TERMS ENTERING INTO SOURCE 
C*   - -        
C* 

DO 52 L«1«NPU -  

JTSTP001 
JT5TPa02   
JTSTP405 
.JTSTPöOO  
JTSTPO05 
JTSTPaOfc  
JTSTPa07 
JTSTP408  
JTSTP«09 
_JT5Tp«lP  
jTSTPÖll 
JTSTP11?  
JTSTPQ13 
JTSTPfll«  
JTSTPAI5 
-JLSTPILfr  
JTSTP017 
JT3TP418  
JTSTPai9 
JTSTP«20  
JTSTPÖ21 
-JTSTPA22  
JTSTP02J 
JTSTPa2a 
JTSTP025 
JTSTP026 
JTSTPUP7 

-J.IStPa2fl  
JTSTP«29 
JTSTP030  
JTSTPaSl 
JTSTPU32  
JTSTP433 
-jTSTPttStt  
JTSTP035 
JTSTP036 
JTSTP437 
JTSTPa.38 
,!TSTP439 

 JTS-TPOaO- 
JTSTP101 
JT3TP«J«2 
JTSTP113 
JTSTPaa« 
JTSTPU05 

 jTSTPaafc- 
JTSTP«a7 
JTSTP«<»8 
JTSTP0«9 
JTSTP450 
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BEfL)eCJ»DSTORfl*600)»YOF(SMl(L)tSM,r>TKE.l.'NPD) 
5? rtiNTT^M'F 

JTSTP451 
JTSTPU52 

NPMSNPU»! JT3TPa55 
JT«iTP/l«!fl 

sa nn s«? L=?«WPU 
JTSTP055 
jTSTpt|«56 

57 RAD«1, 
IFf»¥l) RAnBV(l>**2 

JTSTP«57 
JT?TP'»5« 

RP=RHD(L>*IIK(L) 
»L <L) = M ni/cpri S 

JTSTP05» 
.JTSTPU60 

RFfL)sKCP(l )*CP(L)*RO*RAD 
pi)DVSQ = 3LiDVCL)*D,,DY(Li -    —... .   - . 

JTSTPU61 
JTSTPÜ62 

GM(D=G«ifLWCPfL)*Ca*RD*RAD*MUEFF(|')«OUOVSo/CP(L) 
.  * -(YOF(SMlfL),S%ED,l,NPCO-EU(U)/tOXftCPi;L))*EJE-!7rjrT ... 

jTSTPa6J 
JTSTP86« 

58 IFf.NDT. OTFF) GO TO 5S 
FTA(( ) = T.JET*CwDtn*MUFFF(Li*Rn*RAD/CpfL>*aiJMrPOfiS 

JTSTPU65 
JTRTPU66 

5S CONTINUE 
Remso. 

JT8TP467 
JTSTP465 

IF(,N3T. AXI)  BF(l)=KCPn>*CP(l)*RHn(l)*UK(!) .JTSTP469 
JTSTPQ70.  .. _ 

CALL MnVtr(,»THU,VAR,MpU,l) 
DNsTHEDGF 

jTSTPqTl 
JTSTP072 

IF f.MOT.Mix) GO TO 56 
c* 

JTSTP473 
JTSTP47«! 

c* B.C. FOR CONFINED MIXER 
c» 

JTSTPU7S 
JTSTP076 

IF(UPSTRM) GO TO 56 
ANaO* 

JTSTP477 
JTRTPÜ78 

DNSO^ 
JTSTP479 
JTSTPOBO 

56 CALL DFEf}(o,0,0,IER) 
IFUFR) GO TO 999 

JTSTPaBl 
JTSTP«82 

IMDTFF) CALL SETMO , o . ,ET A,200) 
C* 

JTSTP««3 
JTSTPÖA« 

1F(UF5GE ,NE. 0.) GO TO 60 
DO 6/S91 L»«/NPO 

JTSTPÜ85 
JTSTP4A6 

IF(VAR(L).I T.' 0.) GO TO 6692 
6691 CONTTN'IE 

GO TO .0 
6692 L.K»L-1 

jTSTPa87 
JTSTPüBB 
JT3TP489 
JT8TP490 

LL = L 
SLOPFs(VARfK|PD)»VA»(Ll<:))/(SM(NPD>«8M(rLK)) 
NPDJ»NP0-1 . 
DO 6*9^ L'»I I»NPDI 

669^ VARCl )»VARfL-lWSLOPE*(SM(LJ-SM(L-l)> 
60 CALL M9VF(t,VAR.TWD.*JpD.l) 

JTSTPa91 
JTSTPU92 
JTSTP09J 
JTSTP09«! 
JT3TPU95 
JTSTP«96 

TMDPRlN) CALL TABPRl(NAM(6).THD.NPD.10.0) 
C*  ._..         __    
c* 
C*  COANNULAR "R03LEM— IF .NQT. MERGE.  CriMP'jTE UO 

JTSTP«97 
JTSTP«98 
JT9TP099 
JTSTP500 
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c* 
655<l   TFC.NDT.JwO)   CO   TQ   6555. 

IFMFRRE.OR,   (.NOT.   M!X>)   CO   TO  6555 
Jr±«r»Cii_ca TO hsss  
U0eSO4T(uSV0»*2»l'ja.*GC»RC*TJET*THSVo*(P2»PI)/P|) 

_655S   CONTINUE .  '  
c» 
c*  
c* 
_c*  
c* 
c* 

LOCATE EDGE nF JFT— ADD POINT IF NFCFSSARY 

C* 

JL*_ 

86 CALL JTEPGF(X,YJETE,SFEDGE.ADOP> 

8 7 COMTlNUE 

C* 
C« 
c* 

_c*. 

CHNFINFa «MXFR-CHECK FOR CONVERGENCE 
. 0 F^ _PJ IS S11R F_ IT E RATIQN  

TF(.NOT.Mlx) GO TO 80 
XAll AITF,R2  
IFfAnDP .AND. (.NOT. tlPSTRM))  ADDP*.FALSE. 
IF(FRR) RFTUR* 
tF(CVG) GO TO 80 
NMlBNPu r_ 
CALL   MOVE(l#YU.Y#NPU#|) 
TCYCi EC.TRIIF:  
JF(,NOT. TWO) GO TO 9*66 

C* RESTORE ON ITERATION 

UOsUSVO 
THflsTHSVQ 
GO   TO   9966 

C* 
f 
C*. 
c* 

"£*" 
c« 
c* 
c* 

c* 

C* 

IF   UPSTRMsF,   3FT   3*(NM)8   PSIO   FOR   CONFTNFD   MfXER 
NU *ESM   POINTS. RIU- BE- ADDED   AFTE*_JHlS -POINT  

90   IF .(MIX. .'AND.'   (.NOT.   LlPSTRML) SMXNitixE5Xi>  

MOVE   DO"N3TREAM   CO-ORDlAlAJES TQ_UPSTJ»EÄM-_rABLE^  

CALL   M0VF(«#SM.SM1,NH,|) 
 ICYCI £«.FA| 3F.  

T«C- JET LOGIC TO TEST FOR INTERACTION OF INNER AND OUTER JETS 

IFCENDT* T*0)  .'OR.  (.NOT." MERGE)  .OR."  MFRSTP) GO TO 776 

JTSTP501 
JT3TP502 
JTSTP503 

_JT1TP50A_ 
JTSTP50S 
jTSTPSOfc 
JT3TP507 
JTSTP50S_ 
JTSTP509 
JTSTP510- 
JTSTP511 
JTSTP512 
JT3TPS13 
JTSTP514. 
JT3TP51S 

_JTSTP516_ 
JTSTP517 
JTSTP518- 
JTSTP519 
JTSTP52Q- 
JTSTP52*. 

_JT3TP522_ 
JTSTP523 
JTSTP520.. 
JTSTP525 
JTSTP526 
JTSTP527 
-JTSTP52A- 
JT3TPS29 
JTSTP530_ 
JT3TP531 
JTSTP532- 
JTSTP533 
-JTSTP5X(U 
JTSTPS35 
JTSTP536 . 
JT3TP537 
JTSTPS3B_ 
JTSTP539 
JT3TP500_ 
JTSTP5«! 
JT3TP5a2_ 
JTSTP5a3 
JTSTP5A0 
JTSTP545 
JTSTP546— 
JTSTPS47 
JTSTPSUB 
JT3TP509 
JTSTP550 
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C»  JETS HAVE MERGED 
JTSTP551 
JTSTP552 

MERs.TRUF. 
JTSTP553 
JTSTPSSa 

MERSTPs.TRtlE. 
XHRGBXHERGF 

JTSTP555 
JTSTPSS6 
JTSTP557 
JTSTPS58 

GO To 102 

C* 
r*  TEST FOR DISAPPEARANCE nF SUPFRSONTe CORE IF JFT 18 SUPFRSONTc 

JTSTPSS9 
JTSTPSfcO 

C* 
776 IFfSuflSlsi)  GO Tn 777 

JTSTP5M 
JTSTP562 

TCLeTJFT*THO(i) 
Vrl=VJFT*Un(l) 

JTSTP563 
JTSTP560 
JTSTPS65 
JTSTP566 

VSciMc c S3RT(GMC(1)*GC*RG*TCL) 
IF(VCL.'SE.VSONC) GO To 777 

C* 
C*  SUpERS^IC CnRE HAS JUST DISAPPEARED 

JTSTP567 
JTSTPS68 

t*. 
SUPCs.TRUEl 

JTSTP569 
JT3TP570 
JTSTPS71 
JTSTP572 

SUPSTP».TRUET~ 
C* 
C*  FLAG NO« SUBSONIC JET 
C* 

JTSTP573 
JTSTP57a 

SUnSOM«.TRUE. 
XSUPaX 

JTSTPS75 
JTSTP576 
JTSTP577 
JTSTPS7J 

GO Tn 102 
c* 
c* 
t*      **   SFOHEMCF: OF TFSTS FOR DISAPPEARANCE tjF THF 

JTSTPS79 
JTSTPS80 

C* **   POTENTIAL CORF OR THF. LAST STEP 
777 IF(lAST) Gfl TO 220 

JTSTP531 
JTSTPS82 
JTSTP583 

_JTSTP58a 
IFC SCLD ) GO TO 778 
IF( l<Df2J.F<?.UD(3)> Go TO 310 
GO To 779 

778 TF( ALXO,NC).LE.'ALXLIM ) Go TO Jit) 
JTSTP58S 
JTSTPS86 

779 IF( CORSTP ) GO TO 310 
C« 

JTSTP587 
JTSTPS88 
JTSTP589 
JTSTPS90__ 

C*  CORE HAS JUST DISAPPEARED 

COREs.TRUE. 
101 CORSTP*.TRUE.    - 

JTSTP591 
JTSTP592. 
JTSTP593 
JTSTPS9U 
JTSTP595 
JTSTP59ft 

NREGs2 
-.,,",  XLCeX      .. .  .._  ....  , ., .   

XCORFBX 
102 CALL XSI7FfnX.X.RFF|..»jRFr.fl AST> 

GO To 500 

C« 
C*  TEST FOR DISAPPEARANCE OF CORE 

-. ._ . . 
JTSTP597 
JTSTPS98 
JTSTP599 
JTSTP600 
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c* 
_220   L»ST»,F»L9F... 

IF(   SCLD   )   CO   TO  220 
iF(t»&f2).rQ.'uom)  .OR. CDRSTP) no TO son 
GO TO 101 

c*  
c* CORF HAS JUST DISAPPEARED-SET CDRSTP«TJ 
c* _^_  __         

?2fl IF< ALX(1,NC).LE.ALXLIM .OR. CORSTP >   GO TO 500 
 GO TO 10t  
c* 
c* 
C*  TEST FOR NO. OF MESH POINTS.GT.NM 
e* 

r» 
110   IF(NPD.GT.   MM*X)   CAU   MSHCUT(MREG,SH.NP01 

C*  ADJUST X-STEP SI2E 
C*   _         

320 CALL X3IZEfOX,X,REFL#MREG,LAST) 
  CALL.0TE3T_ 

IF(ERR) GO TO 500 
_C*_ 

C«LL MOVF(l,ALX<l,LL>.ALXU(l,LL)#NMl.l> 
7700 C1MTNUE  

GO TO B 
JC*_ 
C*  ERROR RETURN 
* 

_C_*_ 
<»9«> ERR».TRUE. 

500 CONTINUE 
 NPUSN11_ 
1000 CALL «OVF(a,llD#UU.NMl,l,ED.EU,NMl,l,THD,THU»NMl,l, 
 *   SM1.PS1.NM1UJ  

IF(,NOT,r)lFF)   GO   TO   77<I0 
.33-7330   LL«1«J>KL 
CALL   MnVF(t#ALX(l,LL)#*LXUfl.LL).NMl.li 

7730   CONTINUE _  
7700   ASSIGN   1001   TO   LGOP 

GO   TO   10 __    _            
C* 
1001 !FXP*f 10).NE.' 0.) CALL TABBJUXMAtlUU-Xl 

RFTURN 
END       ..._ 

JTSTP601 
JTSTP602. 
JTSTPfcOS 
-JTSIP&OJL 
JTSTP60S 
JTSTP606 
JTSTP607 
JTSTP606.. 
JTSTP609 
-JTSTP6LD_ 
JTSTP&U 
JTSTP612 
JTSTP613 
JTSTP6ia_ 
jTSTPfclS 
JL1SIPJÜ. 

CALL H0Vr(3#UD.UU,NMl,l,ED.EU.NMl,l,THD,TMU,NMl,l) 
 NPU«NM1  

IF(.NOT.DIFF) GO TO 8 
.00 7700 LLsl.NC... .._      

JTSTPM7 
JTSTP618_ 
JTSTP619 
JT3TP62Q  
JTSTP621 
-JTSTP622  
JTSTPb23 
JTSTP624. - 
JTSTP625 
JTSTP626 - 
JTSTP627 
-ITST-P62JS  
JTSTP*>29 
JTSTP430  
JTSTP631 
JTSTP632  
JTSTPh3S 
-JTSTPM«  
JTSTP635 
JTSTP63fc_. 
JTSTP637 
JTSTPfc3a_ 
JTSTP639 
JTSTP6ttO_ 
JTSTP641 
JTSTP«>02 _ 
JTSTP603 
JTSTPA40 
JTSTPfcflS 
JTSTPfc«*— 
JTSTPfcaT 
JTSTP648 
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1 

TXT 

C 

JJUDK 
BLOCK     DATA 

C0MM0N_/PSEQX_/_HQC,HUM,C02AIR,HAIR,FS#FUE|.HW  
REAL HAIR 
C 0 M M ON/C 0 IJ*E H/   VTOL #_V 0 ,DYOX,CT R MAX 

_TD>^OTrTcT"lNeT7-,riMF:"#oriMt:,NTST"tP,DBFT#XMDLWO,CRC,igREAC» 
*  RClC>,HC?(l>£RCJ(9)tTBE(55),RCON(5)#TKfENTRtl 

"  COCICAL "CRC,EMTRV1 

COMMON   /KININS/   XMWUN,XMWC>TCONST>CONER»XNQI  
"LOGICAL "TCDNST. CCINER 
COMMON   /CC0C02/   CORATE,XCOI   
LOGICAL CWÄTE  

"DATA 7<0C,MUM,C02AIR,MAlR/2.,0,»,0003728.»666/ 
DATA   YTatrCTRMAx/S.E-^rlOOj/  
DATA   XM3LW0/0377777777777/ 
DATA   CRC,NREAC/F,5/ 

—DATA   tCD>JST»C~3NET"#XNUl/F,T#0./ 
DATA CORATF/T/     
DATA RCi/i;en*75.8S»lt*lS»5.SE«>t5»8rt5f*il»fl,E*i5#7.E»|5» " 

* 2*6.E*12»2,3E*13/      
DATA RC2/-!,,,r0O5»0,,-1.22,5*0,/ 
OATA RC*/0.,,-10SQq..-37BO.,0,,-1300..q*0./ 
-ÜTTTTT*F7271,0775*¥75718. ,«.5,8.,3.6, I. ,«,5,33*1 ,,2*1 .,5.,2*2., 
32,5,2.,7.rJ,2.,l.,2./ 

DATA NTSTfcP,OBET/ 10r.01 / 

KEBLOKOl 
KE3LOK02 
KEBLOK03 
KEBLOK04 
KEBLOKOS 
_KE8].nK06_ 
KL3LOK07 
KEBLOKOB 
KEBLOK09 
KEBLOK10_ 
KEBL0K11 
_KEHL0K12 
KEBL0K13 
KEBt.OKl« 
KEBL0K15 
KEBL0K16 
KEBL0K17" 
KEBL0K18 

END 

KEBL0K19 
KEBLOK20 
KE9L0K21 
KEBL0K22 
KEBL0K23 
_KEBi,0K2«_ 
KEBL0K2!» 
KEBL0K26 
KE3LOK27 
KE8L0K2B 
KE8L0K29 
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TTCPJFT HYDROCARBON  K1NF.TICS  ROUTINE" 
SUBROUTINE   KINET(P,H,FQAUOT)  

~C 
  CHEM(X,ns (X*((X»l,-nFT»0)*EXP(V)«Cx 

* <<X*l, 
LOGICAL RATECO 

MOLTN 

ITTNETOOI 
KIVE7002 
KlNETOOJ 
KlNETOOa 
KINETOOS" 
KlNET00_6_ 
~KlN£TÖ~0 7 
KINET008 
KINET009 
KINETOIO 

KINETOU 
KINET012 
KlNETOfT 
KlNETOia 
KlNETÖlS 
KlNET01*_ 
KINET017 
KINETOIB 

1,»BETAO>)>/_ 
ÖETAO)*EXP(Y)*(X-tr»BETAO)) 

UOGTCXL" 
COMMON /CBlTS / BITS.BLANK 
COMHON VPSF.O"/ FOA.BETA. TP,XÜ6"),"oHnoMW,TFQ.BEO»"XMWT,HNEQ 
EOUI VALENCE (Xl.X(n>,(X2»X(2))#(X3,x(3)),(Xa,X(4)>, 

* (X5,X(5)),(X6,X(6)),CX7,X(7)),(X8,X(B)), 
•   (X9,xcn) ,(xio, x (l o)),j xtt,x( l m  
COMMON /PRnP« / P».MHR,TR#FC"R»R'inR.""HR,WHwTR 
COMMON   /CKI NET/   TIME»TTIME,NTSTEP,OBFT#XMOL«JO,CRC,NREAC#_ 

* RC1(9),RC2(9)#RC3(9);TBE(11»S),RC0M(S), 
*  TK,ENTRyl  
LOGICAL"     "  CRCENTRY1 
EQUIVALENCE (WKliR C Ü N(1)).(R K2J»_« C 0 M < ?)),(RK*,RCQN(3))»  

«             (RK«,RCÖN<«>>,(RK!>,RCON{S)) 
COMMON /K1NINS/^MHUN,XMWC,TC3*IST,C0NER#XN0I  
LOGICAL TCONST,CUNER 
LOGICAL FIRST, LAST         
COMMON /cOl^EH/ "YTOLTOUMTSI 
COMMON /CPRINT/ P0UM(20) 
COMMON /INMJLF/ 
COMMON /c«ATE / 
COMMON /GHSC / 
COMMON /CEOKIN/ 
COMMON /CCOC02/ 
LOGICAL 

XIN(12) 
RATE  
FF (?5), HZ (25j, SRC25) . rPi (25) , DCPR (25") 
BK, AJK/DF.LHNO,DEN,XMwEQ,_XNO,XCn 
CORATE.XCOI 
CORATE 

COMMON /TROUOL/ FHRTERRMAJ,INERR#PRERR 
LOGICAL_     _FRR,ERKMAJ,INERR,PRERR  
COMMON ZPSEUX" / HÜC,HUM,"C02AIR,MAIR,F"S»FUELMW"~ 
REAL _ MAI_R  
COMMON /cP"sr.02> SPM,"SPMü#S"PMC 
_COMMON /QPHETA/ BETADP 
DOUdL"Fl>"RE"C TS'I ON 
COMMON /SNM*  / ALSP(ISO), WMTC(75i ALSPCISOI, 

XCOLIH " COMMON /COI TMT/ 

DIMENSION QV(8) 
DIMENSION XSAV(12) 

DATA C2/.0|6032B6/ 
DATA H0/l,9ft596/   
NAMEL1S1 /A/ ER1»ERSAV»BET A,BETS,ENTRY»,IK,TIME, 

• DTlME,TP»XMrtl,XMrtT,XMWC,XMwUN,X,Al,RATR,XMrtFQ,XNO 
* ,DMQ3M*,DEIH,HHR,RCON,BETA0,9K,XMWE(J,DELHN0 »CPM 
« ,BEO,TEO 
*,0V»"fPl,HM,rtHl,ERRT,BETADP 

KINETOI» 
KINET020 
KINET021 
KINET022 
K1NET023" 
KINET02Q 
KlNETOfT 
KINET026 
KINET027 
KINET028 
KINET029 
KINET030 
KINETÖ31 
KINET032_ 
KINET033 
MNET034 
KINET035 
KINET036 
KINET037 
KINET038 
KINET039 
KINETOaO 
KlNETOa» 
KlNET0a2_ 
KlNET0«3 
KINET044 
KINET0A5 
KlNET0a6 
KlNETO«/ 
KINET0«8_ 
KINET0O9 
KINET050 
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c 
c 

»•REACTIONS«*   (1)   H  »OH »I  =  H?0*M 
(2)    H  *H  *M  a  H?   *M 

KINET051 
KINET052 

c 
c 

(3)   H  +0  •*  c  OH *M KINET055 
KINET054 

c 
c 

(5) H *0B   •*)  a  H02*M 
(6) H  »HÜ2    a  OH »OH 

KINET055 
_KlNET056 

c 
(/)   OH *M02    s  H20*02 
(8)   0  +H02    •  OH »02 

KINET057 
KINET05B 

c 
c 

(9)   H  *H02    a  H2 *02 KINET059 
KINET060 

c 
c 

KINET061 
KINETQ62 

IADD  s 0 
IFC COMER .'AND. (.NOT.ENTRVU ) GO TO 20 

KINET063 
KINET064 

IF< .NOT.ENTRYI ) GO TO 1 
FUELMWa 12.*01*1,008*HQC 

KINET065 
KINET066 

FS    s FUrLMW/U,*,25*HQC)*,2Ö9a95/MAlR 
I FOA   a F0A1 

KINET067 
KINET06B 

ER1   a FOA/FS 
HH    s H 

KINET069 
KINET070 

c 
IF< ERSAV.E3.0. ) GO TO 12 KINET071 

KINET072 
t 
c 

ADJUST BETA, COMPOSITIONS FOR ADDED AIR KINET0/5 
KINET07« 

Fl    a EKSAV»FS 
F2    a FOA» 

KINET075 
KINET076 

FBI   s Fl/(l,»f1+HUM) 
FB2   s F2/(1,*F2*HUH) 

KINET077 
KINET07» 

DEL   s FB1/FB2-1, 
XMSAV a XMW» 

K1NET079 
KINET080 

TER*w s DbL*(l./MAIR*HU1/KMTC(6))/(i;»HuH) 
XMWl  = (l.*PEL)/(t./XMSAVtTERMH) 

KINET081 
KINET082 

TtRiwla XHwl/(l,*DEL) 
TERiPis i>E|./(l.*HUH) 

KINET083 
KINET084 

TE»1P«?s XMwl/(XH3AV*(|,fDCL)) 
CALL FMPyC(l,TERMP.2,X,X,J) 

K1NET085 
KINET0B6 

Xi    s TER1P2*X5 
X7    s TER1P2*X7 

KINET087 
KINET0B8 

XM   a TtRMP2*xil 
X«    a TLRMW1*(X«/X<1SAV*TERMP1*,209095/MAIR) 

K1NET089 
KINET090 

X6    a TER«1Kl*(X6/XHSAV*TFRMPl«HUM/WMTC(b)) 
XB    a TE»,1W^*(X8/XMSAV*TFRMP|»C02AIR^MAIR) 

KINET091 
KINET092 

X9    a TERMWl*(X9/XH3AV*TERMPl*,7B0BBt/MAIR) 
XJO   a TERMW1.{XIO/XHSAV*TERMPJ*(.00962«-C32AIR)/ 
THOLES» 0, 
DO 5 Ial.ll 

5 TMOLESs THOLES*X(I) 
RA03M a 1,/TMOLES 

-AIR1„ 
KINET093 
KJNET09Q 

  
KINET095 
K1NETQ96 
KINET097 
KINET098 

— 

— — 

CALL FHPVC(1.RA0DM#X#X#12) 
XNO   a X(tt) - 

KINET099 
KINET10Q 
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XCO   a X7 
IA00 11 1  

IF FIRST ENTRY— INITIALIZE COMPOSITInSS AT XMOLWO 

2 IF( .NOT.ENTRY1 ) CO TO 20 
DHOOMWS 100,  
XNO   a XNQl 
XCO _a_XCnI  
Tiwr a Oi 
FR3AV m   0,  
MÜLIN a .FAJ.8E. 
CALL SElM(l,0,rX,ll_)_  
Xll   s XNOI»X3 
X7    s_*COl*X3_  
IF( XMOtWO.NE.BITS ) GO TO IS 
MJLIN = .TRUE,  
XMOUwOa Ot 
DÜ 13 Kct,i2  

13 XMOLwOs XMOUWO+XIH(K)»WMTC(K> 
XNU   = XlN(ll)  
"XCO   a XlN<7> 
 CALL M0VF(1,XIN,X,\?,\)  
Ts CALL EOKIN( P,HH,.FALSE, ) 

BETA     s   (i.VXMOLWO-l,/XMMyNjl»OEN 
BETAO   a   BETA 

16   BFTAOPs   BETA 
IF(MOLIN)   GO   TO   17 
X7 e   XCn 
Xll        a   XNO 

_ CALL   PSEQ2(F0A,HIIM 
GO" 10   18 

7 CALL   M0VE(lj.J(INfX?12»J_> 
8 XNO   "a   Xll 

>HQc>TP»BETADP,CORATEytTffUE,»X) 

12.«) 

xco X7 
"TTMWT      a   XfiOLWO 
XMWT     a   XMOLWO   
RHO   a 144,*XMWT*P/CT545,32*TPy 
IF( TCONST ) HNEQ8BJT3  
ENTRV1« .FALSE, 
RETURN 

INTEGRATE RATE EQUATES OVER GIVEN TIME STEP 

ESTIMATE NUMBER OF TIME STEPS AT ER1 

20   IF(   NTSTFP.EO.O   )   GO   TO   291 
DTJME   a   0T/F13AT(NTSTEP) 

KlNETlOl 
KINETJ02 
KINET103 
KINET10« 
KINET105 
_»<IMETL0*_ 
K I NET!0 7 
KINET108 
KINET109 
KINET110_ 
KINETlU 
KINET112 
KI NET 113" 
KINET114 
KINET115 
KlNETllb 
KINET117 
KINET11B 
KINET1I9 
KINET120 
KINET121 
KINET122 
KINET123 
KINET120 
KINET125 
KINET126 
KINET127 
KINET128 
KINET129 
_KINET13jO_ 
KI N£T131 
K1NET132 
K1NET133 
KINEM34 
KINET13S" 
KINET136 
KlNETlSr 
KINET138 
KINET139 
KINETUO 
KINET141 
KINET102_ 
KiNETial 
KlNETiaq 
KINET145 
KINET146 
KINET147 
KINET1<|8_ 
KINET149 
KlNETlSO 
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IF( RK.EO.O. ) IKal 
GO TO 225 

KINETtSl 
KINET152 

291 IF( BETA.GF.t, ) 60 To 222 
IF( BK.NE.O, ) CO TO 21 

KINET15J 
KINETJ54 

IK    s 0 
ASSIGN 201 TO LGO- 

K1NET155 
KINETJ56 

GO TO 24 
201 DTIMAXs DBET/A1 

KINETI57 
KINET158 

IK     3 l 
GO TO 222 

KINET159 
KINET160 

21 ASSIGN 22   TO LGO 
GO TO ?'» 

KINET161 
KINET162 

22 DTIHAx= ÖBrT/tAl*(l.-fjETA>**2-dK> 
222 DTHF a A^l^K DT,DTlMAX ) 

KINET163 
KINETJ64 

223 TIME2 s TIMEOUT 
ASSIGN J? TO LGO 

KINET165 
KINETlbb 

LAST  a .FALSE. 
TIME  = TlME*DTIME 

KINET167 
KINET168 

IF( T1ME.LT.TIME2 ) GO TO 241 
LAST  = .TRUEL 

KINET169 
KINET170 

2<U CALL «0VEH.X,X3AV#12,1) 
IF( TCONST ) GO TO 245 

KINET171 
KINET172 

CALL EQKINf P,HH,«FALSE, ) 
XCOLIHs X7 

KINET173 
KINET174 

RHfl   s ta/|,*XMHt*P/(l5«5,32*TP) 
IF( F«1,LT>r)UM(6).AN0.EBl.GE,PDUM(5i ) WRITE (6,A) 

KINET175 
KINET176 

RATECOi CORATE 
245 CALL MOVE(l»X5Av»Xrl2,l) 

KINET177 
KINET178 

IF( CJNEK ) GO TO 2« 
BETA  s (I.VXHWI-I./XMKUNJADEN 

KINET179 
KINFT1B0 

IK BETA.Gfc.BEQ ) BETA=BEQ 
IF( TP.GE.TEO ) TPsTEQ 

KINET181 
KINET182 

BETAO = BETA 
IF( IADD.EQ.O ) GO TO 24 

KINET183 
KINET184 

C 
C*   RECALCULATE PSEUOO-EQUlLIBRIUH AFTER nlLUTION 

KINET1B5 
K1NET<86 

C 
BETAOPs BETA 

KINET18T 
KINET188 

OV(l) s 0, 
TP1   » T,P 

KINET189 
KINET190 

XJP   3 ,OOS*TP 
2451 CALL PSE32(FUA,HUH.HQr..TPl.RETA0P#RATECO..TRUFt.X) 

KINET191 
KINET192 

HHl   a 0, 
00 2452 K=l,tl 

KINET193 
KINET194 

2452 HHl   = HHl»X(K)«H2(K) 
HHl   3 R0*TPJ«HH1/XHW1                 
EHRT  3 Hrt-HHl 

KINET19S 
KINET196 
KINET197 

CALL   PI"E'KTPlfERRT.XJP,QV) 
IK   QvTo.r.f.SO,   )   wRjtt   (6,3b)   TP,Tpi.ERHT,HH,HHl,X 
IF(   QVm.NE.P.   )   GO   TO  2451 . ..   ...   .   .. 

JUNCUAL 
KINET199 
KINET200 
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r 
TP a   TPl 
IAOO     •   0 

c 
c 
C    IF CORATEsT,  INTEGRATE CO «ATE EQUATION 
C 

d<>   IF(   .NOT.RATECO   )   GO   TO  2«60 
XCOSAVs   X7 
CALL   COC02FK   P#OTlME   ) 
XCO __• X7         
DXCÜ  = XCO-XcOSÄV 
Xb * X6+DXCD 
X3 X3-3XCO 

CALCULATE FULL EQUILIBRIUM WITH FIXED CO,NO 

CALL MOVE(1,X,XSAV,12,1) 
CALL EOKl _ P,HH, .TRUE. ) 
CALL MOVECl,XS*v,X,l2,l) 

2U60 IF(ERl.LT,P0Ui(b),AN0.ERl,GE.P0UM(52)_WRlTe (6,A) 
IF( BtTA.EO.HEQ ) GO TO «0 
TK s   TP/1.8  
HHOCGSS ~C2*RH0 

2S   CALL   HATC'JN(P) 
"TO "RTTE     s--*~HJCGS**2/   XM"1**3*(RK1*X1 *X5»RK2*X1 **2*RK3*X1*X2 

•   •RKa»X2**?+HK5*Xl*X4)  
IF(   RATE.tn.O,   )   GO   TQ   33 
Al B   RATE/((l./XMWt-i./XMWC)**2*0FN)  
!F(   BK.NE.O,    )   GO   TU   31 
IF(   IK.EQ.O   )   G3   TQ   3pl __ 

^LIMITING   BETA   AS   BK   G-lgS   TO   0   
BETA     s'  1,-(1,-3FTAO)/ (T. •(1.-BT7A0)*At *DTIME1 

GU   TO   33  
31   AAs   SQRHBK/ÄIT 

AAA s   ?,*3QRT(BK*A1) 
•7«*"*********«*  MtfoS'TOtt  T~EST  DECK     »a**************************** 

31 AA    • l,«3EQ   
AAA   = 2,*SORT((A1*"AA)**2) 

I******************•******•a * * * * ** * ********** *•* * * *•#**»••»** * * * » 
301 GU TO LGO , (22,32,201) 
J?_AAA   s AAA«r>THF 

BETT "1,-CHEM7äA»AAA) 
33 XHWT  = 1,/(HETA/DEN*1,/XHNÜN) 

IF( BETA.GE.HEQ ) BETA=BEQ 
IF{ BETA.tO.HEQ ) XNIWTSXMWEQ 
BETAO « BETA 
IF( TCÜNST ) GO TO «0  

KI 
KI 
KI 
KI 
KI 
KI 
KI 
KI 
KI 
KI 
KI 
 KI 

KI 
KI 
Kl 
KI 
KI 

 Kl 
Kl 
KI 
KI 
KI 
Kl 

  KI 
KI 
KI 
Kl 
KI 
KI 

  KI 
KI 
KI 
Kl 
KI 
Kl 

 K I 
******* KI 

Kl 
KI 

*******KI 
Kl 

 KI 
KI 
Kl 
Kl 
KI 
Kl 

 KI 
KI 
KI 

NET201 
NET202 
NET203 
NET20« 
NET205 
NET206_ 
NET20 7 
NET208 
NET209 
NET210 
NET211 
NF.T212_ 
NET213 
NET21U 
NET215 
NET216 
NET21T 
NET218_ 
NET21» 
NET220 
NET221 
NET222 
NET223 
NET22U 
NET225" 
NET226 
NET227 
N_T22B 
NET229 
NET230_ 
NET231 
NET232 
NET233 
NET234 
NET23S 
NET23b_ 
NET237 
NET23B 
NET239 
NET240 
NET241 
NET2U2 
NET203" 
NET2«<» 
NET24S 
NET2«e> 
NET207 
MET2U8_ 
NET2'4» 
NET250 
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">"»J-""T1 ••• 

ITERATE FOH TEMPERATURE 

BETAOP« 
OV(l) • 
TPt » 
XJP   o 

BET A 

TP 
.01«TP 

sa CALL FSTöZ<FOA,HUM»HQC»TPI,BETADP,RATECO»,TRUE.»X> 

35 

HHl sO, 
OÜ   15 K=l,il 
HHl =   HH1*X(K)«HZ(K) 

"HHl s   »0*TPI*HH1/XHWT~ 
EHRT s   HH-HH1 
CÄLTTi R F MTTPTTEWR T, X j P , Q V ) 
IF(   QV(l)(r.E.B0,   )   rfRHE   (6,36)   Tp, Tpl , ERRT» HH» HHl , X 

3fc   FOR«UT(/2X, J9HKINET   T    ITEKAT1 ON      TP,TP1»ERRT,HH,HH1»X/ 
_*   tX,5EI6.B/lX,6E16.B/lX,6E16.8J  

IF(   OV(1),NE.O.    )   GO   TO   34 
TP •   TPl  

no XNO        »   XI1  
XMwl      •   XMwf 
RHO.-5   !'<a,«XHmT«P/(l5a5.32oTP) 

PREOICT   MD   >T   END   OF   TIME   STEP 
aOl   XNOSAv: XMO 

CALL   NOX23(P»DTIME»XNQ   ) 

ADJUST   M3LE >RACTIONy FOR~NO. 
OXNJ     =   XNfJ-XNOSAV  

N   ATOMS   NOT   USED 

xa s   X«-,5*DXN0 
 X9 =   X9-.SHPXNQ  

XI1 =   XNO 
99   IF(   LAST   )   GO   TO   100 

TIME      =   TlMEtDTIME 
ILL TI*E.LT.TIME2   )   GQ  TO  20 
LAST s .TRUE, 

 TIME  s AMiNK TIME#TlHE2 ) 
GO TO zn 

100 ERSAV S ERJ   
TIME  « TIME2 

 RETURN!  
END 

KINET2S1 
KINET252 
KINET25J 
KINET254 
KINET255 
KINET256 
KI NET257 
KINET258 
KINET259 
KINET260 
KINET261 
_KINET262_ 
KINET263 
KlNET26<» 
KINET265 
KINET266 
KINET267 
KlN£T268 
K1NET269 
KINET270 
KINET271 
KINET272 
KINET273 
Ji.lNET27J_ 
KINET275 
KIVET276 
KINET277 
KINET278 
KINET279 
JLl NET 28_0_ 
KINET2S1 
KINET282 
KINET283 
KINET28a 
KINET283 
J<INE.I2«6_ 
KINET287 
KINET288 
KINET289 
KINET290 
KINET291 
.KINET292. 
KINET293 
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CKINPP 
"c 
c   

READ INPUT DATA AND INITIALISE  
SPFCTAL VERSION - GF-AEG 

A/?3/73  »> HOPIFTCATTONS FOR BCKP-I ** 
SUBROUTINE KVNP 

_r 
c 

c 
r 

INPUT CAN BF ACCEPTED IN  f|) INTERNAl  (CGS) UNITS, (?) FPS 
(3) SI UNITS         

JfHE ftlHOWING UNIT3 ARF USED TNTERNALJ'* 
OISTANCF 
AREA 
MASS FLOW RATE 
PRESSURE 
TTMF 
VFincTTY 

C 
r 

C _i 
C 
r 

* DFNSITY 
* TF*PERATURE 
* CONCENTRATION 

CH/SEC 
GM/CC 
DFG K_ ___ 
H0LE«l5/MASS 

INJFRNAL CORRESPONDENCE 
• DVAP   -  r)FPFNDENT VARTABLF 
* IVAR 
• AVAR 

INDFPFNDFNT VARIABLE    * 
ASSISNF0_  V4RIAHLE_ *_ 

TME FOLI OWING LflGTCAL TAPE UNITS ARF RF.QIJIRFJ>  
« LTMM fu>   -  FOR THERMODVNAMIC DAT» * 
« LOAT (tft)      -  FOR TEMppRARY STORAGE QF DATA CARDS   * 

_     KINPPOOI 
KINPP002 

 KINOPOOJ_ 
KINPP004 
KINPP005_ 

UNITS. KINPPOO& 
     KINPP007_ 

KINPP008 
 KINPPQ09 

KINPCOIO 
KINPPOII 
KINPP012 
KINOP0I3, 
KINPP019 
 K l v P P 015_ 

KlNPPOl«» 
KINPP017_ 
KINPP018 
KINPP019 
KINPP020 
 K INPP Q_2J_ 

KINPP022 
KIMPP023. 
KINOP02« 

__      KINPP025 
KINPP026 

 KINPPQ27 
* 03 -  *0R OPTIONAL BINARy OUTPUT FII E        * 
LOGICAL TAPF UNIT ASSlr.NMFNTS A RE_ SPErIFTED IN «NAMBLK" 

DOUBl E PREr ISI ON DSP, DSPPj D3P_N»4, DAI _3P ___ 

jjir,ICAI   ALI'*i»cONCJDBJGO,EI IM.FVSTFPTEXCHR.'MOLFF,MMHS 
LÜGITAL C0M3II3.RH0CPN, SHOCK, TCHN 
LOGICAL NEwPRT. NEXT, BRIEF  

REAL__MD0TrTVAR,H,MH,NiL^UBM*HL"H>(,M2_1^E« 

JlTMFNSIONjSSC^Sl^TBRfSJiCXJtBtiLOJjrAiBCflOJjAPRT'lTtsOS.THMCC 
DIMENSION <4P(?.<n,DsR(a).SPP(?,3),r>SPP(3>,SPNM<?,?7),DSPNM( 
DIMENSION   «<PT(?),LMT{ai,SUBS('i1,C(?si,CX(a^ 
DIMENSION rUA(?),FUA(2),3UA(2),CUPl(?),CUP?C?),'FtlPf2),SUP(? 
D!MENSTJN  HFAD(IO)  ._ 

_CQMJiaN^j_jUS/-l_IM_«liiJlAI .  
COMMn-g/iPT<»('VERSI,TlMrV,VFRSA,ARFAV,FLlM,TrON,RHncnN#lPRrnD 
eOMMON/c•n/r>VAR.AREA.MDOT.P.IVAR,V,PHO,T,3TGM4(?s),LS.'LSP3 
COMMON/RFAr/l SR(«,30),XXf30),RATF(30>,LKE0f3").Dl <FOf30).MM 
CO"MnN/RRAT/A(30),N(3o>,FACTf30),Bfln),Mf25,30),ÄLlMl 
CO-MnN/»FUN/CN((J),ITPsZ,LS!lBM,FTA,D,VlSC.BFTA 

KINPP028 
 KINPP029_ 

KINPP030 
KINPP031 
KINPP03«. 

 KINPP033 
KINPP03« 
KINPP035 
KINPP03» 
KINPP037. 
KINRP038 
KI«opP039_ 
KINPPOUO 
KlNPRoai 
KINPP012 
KINPP043 
KlNPPO«« 

 KlNPP0a5_ 
KINPPQ06 

,NEXT  KlNPP0a7 
(30),LBKlNPP0a8 

KI^'PPO«' 
KINPPQSO 

7,21 
27) 

) 
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n 

COM 

_c_0" 
COM 

CO" 
CO" 
COM 
COM 

_COM 
COM 
COM 
COM 
CO" 
COM 

COM 

MflN/ 

"DM/ 
Mnw 
MftVJ/ 

"HM/ 
MOM/ 
MOM/ 
*r>M/ 
5r»M/ 
MOM/ 
MOM/ 

MDN/ 
«tfllV 
MHM 

SPEr/flNA 
STST/MMt 
Tror/Tcf 
PPIW/PRT 
XVSA/XTB 
XVSA/HRT 
SMMH/DAI 
OUT/TIT 
6H3r/RRT 
POHF/PKf 
SKIP/NEG 
MFCr/PR. 
MtSp/TT, 
IMDX/TP, 
/ LSLRSV 
/(MNSAV/ 

LOR 
COM 
LOG 

IC4L 
MOM. /STtTRL/ 
ICAL 

M(?»30 
M , MI , H 
7.?,_?S 
MT(SO) 
f '10) , A 
EF.TIM 
SP(TS) 
LF(?0) 
(?S)(H 
28),0< 
L(2S), 
MIXMw, 
pp.CPR 
MP.MLM 
/ LSS 
HMTNZ 
FVSTP 
FVSTP 
DUMST 

),MW(?S).W(25)fflTOlC(?5.'30),OMEGA(2S,^05 KINPP0S1 
M,HNPl,MMAX,NH,AVH,EMAX.ERRN,.lCV,KOllNT,FRRP KINPP0S2 
) » TLOW, TMID.THI &LHZ105i_ 
,NP,CEND„EVSTFP. KIMPP051 
TB(a0).NT»XU,AUf2).CXS.CX2,CX<,CXDL KINPP055 
L*T     , KlNPPOSS 
t*LMW(7S)     „   KIMPP057_ 
,UMTTT.l)MTTO.QO<gc.EXCHR.DELH(^0),FPS#3I.DBUGOKlMPP0S8 
PT(?S) .SR(2S).Cpa(?S).DCPR(?5> KJ KP£S> 5 _ 
(2B),RK(2«),Ef2«) KIMPP060 
Tl,T2.tT    KIMPP061 
M2.GAMMA,tCPR.R KINPP062 
O.HP0.ENM»SUMN>FSNL.LLMT(15)JR0(1S)        _KlwpP0<S3 
. NS.IOi.CONVG."KMAT,TMAT KlMPPOh« 
tft   I.R3V KIMPPQ65 
.HMAX7,HINTZ.FMAXZ.PRTNTZ(50).NPRNT7, 
7,DRUGtlZ      
7»DBUGOZ 
(«).FTR3TC,PUMSTt(t2)  

FTRSTC 

FQUIVAl ENCF   (C»SIGMA), (SPNM.OSPNM).(nSP.SP).(DSPP,SPP),(SPT,SP) 
FOUIVALEMCF   (SPMM,SMAM(i,«)),(FFFM^SPNM(L«26)1»(BLANK,SPNMX1.i27)) 
FOUlVALEMCF   (rX3,CX),(CEND.EMD) 

__ _c 
GAT*   CÜ.FU731I/?HCM. 2HFT.2HM   / 

_DAJ-A   CUA/aHCM|>itJlH2/tFUAy-4iJFTA«.lH2/731)AZ.aH 
DATA   CUPl/qHMMHG.IM   /,CUP?/3HATM,in   /.FUP/O 
**.2H*2/  

M.*»2,1H / 

 ""if«iif __ ._  
OATA MF<*.CNANGF»RFPEAT/3HNEW.4HCHAN#ä 

 DATA TAPEMfvCA95S/3HEND,«HCARD—__  
DATA   HEAr)(t)/bOH ***** 

i i  

HREPE/ 

GCKP-1   INPUT 

_ NAMEi IST/PR0B/H«1IN«HMAX.HINT.EMAX»   AL L-Ml .El IM,£0NCJ,"EXC-HR.'  
• iPRCOn,TTPSZ,   XTH.ATR.NJR,   CX3,CX?,rXl,CXO,   LSUBM.ETA.O.VISCBFT 

*.   FMOfOELP."   PRIMT.NPRMTS.APRIMT, -EVSTEP.DBUGO»       .   - 
* CnMHl(S.SHnCK,TCOM#RHnCOM,RRIEF#TlMLMT 

THERMODYNAMIK DATA.KILL-3E   INPUT- FROM  BLOCK-DATA   -BIKTH. 

—ACIiaN- •   H*A  
GO   Tn   9 

C-- 
ENTRV RINP 
NEXT s .FAl SE. 

KINPP066 
_KlNPP067 
KINPP068 
_KINPPQ<>,»_ 
KINPP070 

_XLSLPP-fl-7.1_ 
KINPP072 
KINPP073„ 
KIMPP07« 
KINPP075 _ 
KlNPPOTfc 

.......  KLNLRP-47J_ 
Hl.B/F»aHT**2/.SUP/«HN/MKlNPP078 
 KINPP079.- 

KIMPP080 
__ ... KlNPPOfll- 
*****      KINPP082 
 K4NPP.aa.3_ 

KlNPPOBa 
KINPP085— 
AKINPP086 
KINPP0B7 
KINPP088 

-KIMPP0B9— 
KINPP090 
KINP"0<>1 
KINPPO'2 
KINPPO'JS- 
KlMPPO«»« 
-KINPP09S- 
KINPP'9k 
KlNPFj<)7 
KINPP098 
KINPP099 
KINPPIOO 
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"Tl 

C 
IF (ACTI1N ,NE. NEW) GO TO 9 

SFT STANOARQ tlPTIflMS  
« CONC x .TRUE. 

FXCHR 8 .FALBST 
COMRDS s .FALSF.' 
SHOCK_a r^AL3&2_ 
TCON s .FAI SE. 
RHQCrm s .FA| SF. 
ELI*  = .FALSE. 
FVSTFP S .FALSP^ 
DBUGn s 7FAL3E7 
FMAX s_.or0ßfij  
ITPSZ a S 
ALLM»    e   ?FALSET 

M(T,J) SET   IN   »BLKRO» 

BRTEF«.FALSE.. 
TIMLMT«2S. 

INITIALIZE 
_NFXT_«_ ^FAilfJ  

HINT   s   0- 
^NL* SpT   IN   •BLKgj.« 

NS SFT   IN   -BLKEL- 
L 5 SPT   IM   -^LK^nA« 
LR 
NT 

SFT   IN   »3LKRDA* 
COXMQN   /   j'SLRSV   / 
COMMON   /   | SLRSV   / 

DO t> ist.ao 
XTB(T) aJLL 
CXTBfl) a 0. 
ATB(T)   a   o: 

6   CATBfl)   a   ft, 
_UNCEND_B   OZ 

CEND   a   oT" 

STOIcU»J> SFT   IN   »BLKTH- 

LSUBM  a   0. 
FTA   a   0.-  
0   a   Ö. 
VISC   a   oT 
BETA   a   OT 
Cx3   a   0. 
CX?   a   0. 
CXI   a   0.  _ 
CXO   a   0. 
CO   T0   14 

310 

KINPP101 
KIVJPPI02 
KINPP103 
KINPP101 
KIMPP10S_ 
KINPP106 
KINPP107. 
KINPP10S 
XlMPPIO? 
KINPP110 
KINPP1U_ 
KINPP112 
KI«JPPHJ__ 
KIMPPJ19 
KINPP115 
KINPP116 
KINPPUT 
KINPPllS 
KIMPP119 
KINPP120 
KINPPJL2_L 
KINPP122 
KIWPPJ23 
KINPP12Q 
KINPP125 
KINPP126 
K.INPP1PJL 
KINPP126 
KIMPP129. 
KINPP150 
KINPP131_ 
KINPP132 
KIMPP133_ 
KlsiPPlS» 
KINPP135„ 
KINPP136 
KIMPP137 
KIMPPl^S 

KIMPP1U0 
Ki^ppiai 
KIMPP102 
KI»JPP103 
KlVPPjfl« 
KINPPI«5_ 
KlvpPiai 
KINPPJ47 
KINPP1«B 
Kl«gPPt«9 
KIMPP150 

- - -  -- • 



••• 

9 ?r (AcrnN_,NE_. CHANGF) GO. TO IS KINPPISI. 
C     REACTIONS »NO REACTION RATP - • KINPP152 

_C 5FACTION RtTF VARIABLES f A "   N • FArT » L9R )  • - KiNPPISS 
C     SET IN .«LKROA« KINPP15« 
C , KINPP155- 

13 IF (ACTION ,EQ. REPEAT) GO TO 35 KlNPPl«ji 
XlNPP157_ 

1« LSOLO »0 KINPP1S8 
 LROIP m   0 KIMPP159 
C KINPPlfcO 
C       , KINPP161. 
C     SPECIES NAME AND MOLECULAR «FIGHT SET IN -HLCK» KINPP162 
_£ KINPP163. 

C KINPP16Q 
_c jgNgpifei. 
C KINPP166 
 21 _!F (ACTMN ,NE. NEW) 60 TO 25 ___KlNPPtfcT_ 
C     INERT S°FCTES SET IN -BLCK- «INPP168 

_C .. . KlNPP»>9 
C     SET INPUT SPECIES NAME EOUAL TO MASTFR LIST NAME - • KINPP170 
C      SET COUNTERS ( LS • H • LSOLP ) - » SET KM  AN»  TSS KINPP171 
C KINPP172 
 LS   e.LSSX •_ KIHPP12S. 

LR   •   LR3V KINPP171 
 LSriLPi. »_LS , KINPP175- 

C KINPP176 
 OH   2^   lleKLS UsiPP177- 

DSPNM(in   a   OAISP(II) KINP»178 
 MwfIT)    s   A^MmilS JCINPPU?- 

ISfl(II)   •   TI KINPP180 
 23-CQN.TJHUf KINPP181- 

C KINPPIB2 
2S  tr  us   .pn^ isnioi  r.n m xn KJLMPPtBJu 

C KlNPPt«« 
.£ DEJERMlJJE_ SiaiCHlOME-TRlC-COEE/ICIEMTS KINPP185. 

C KINPP186 
X ST0lCHLlMETitlC-C0EF-flCl£Nl3   SET   IM_!»WLKTH» KINPPJ8 7. 

C KINPP189 
 30   LM   •   I Bflkfl   •   1 KlAIPPta.5- 

C KINPP190 
.C GET^SPECIES   ENJHAi.PJr__AT-flEFEREJHtE_J    KINPP191 

TRFF   s   298. IS KlNPPl<»2 
 CALL   THRM   fIREE*JlJ.  KINPP193 

C KINPP19U 
 IRAL. = .TttEF»l.98716'» K1N PP1-95- 

00   32   J8LRP#LR KIVPP196 
.   _.      Ml   •   LSRClJj) __.  ..        __ KINPP197 

N?   a   LSR<2.J) KINPP198 
 N3   •   LSRf3*J)               KINPP199 

Nu   a   LSRftt.J) KINPP200 
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.COMPUTEr.H_AT;_OF_ P,f.ACIJON  
BrLHfJ) a MRT(MA) - HRT(N2> 
TF (Ml .r.rl   0) DFLHfJ) « .FlHfJ) HPTtMlJ 

KINPP201. 
KINPP202 
«INPP203 

IF (NU .GT. 0) DFLH(J) * DELH(J) • HRT(Nl) 
32 PELHfJ) a nELHfJ)»TRAL  

lSP5_«_Lfl_±_l_ 
RFSFT STANDARD OPTIONS 

l\   HJLEF » .TRUE.  
MMHG S .FALSE. 
NEWPRT m   .FALSE. 

J.NLrtALlIE 
END   » 0' 
"El P '   0- 
NTB > 0 
NPRNT3 « 0 
DO 3a TsJ.SO 

Sa APR I NT(D, • 0. 
AREA * 
MOOT 
P 
V 

0. 

RMO «o. 
T • 0. . 
HNiD. 
FRRN » 0. 
NH « 0 
AVH a 0. 
JCV a 10 
KOUNT • 0 
DO 35 T»1»?B 
RK(I) a Q. 

KINPP20« 
KI»<PP205. 
«INPP206 
KIMPP207_ 
KINPP20S 
KINPP209 
KIMPP210 
KINPP211_ 
KIMPP212 
KI*JPP2l3_ 
KiNPP2ia 
-KXNP_R215_ 
KINPP2I6 
KIMPP217_ 
KlNPP?l8 
KIMPP2L*_ 
KINPP220 
_KJ _NPP2? L_ 
KINPP222 
KINPP22J_ 
KiMPP22a 
KIMPP22S_ 
KINPP226 
KIMPP227 
KINPP22B 
KINPP229_ 
KINPP210 
KINPP211_ 
KINPP232 
KINPP?33 

35 E(I) a 0" 
 U     SPT IN 

0 
»9LKRPA, 

12 " 

C     NAME OF   TNnEPENDFNT VARIABLE • NAMF nF   AS3TCNED VARIABLE 
_£ INPUT UNTTS • OUTPUT UNITS • - SET IN NAMBIK  
C 

C 

c 

_tf_(VERSA _E(J. _9LAMK.L_VER.SA _«_ARE/L__ 

IF (ACTION ,NE. Nrw)_.GO 10 80 __ 
INITIALT7F STEP 3IZr LIMITS 
__lF_CVERST _En. TiMEv) r.o TO TB 
HMIN a 
w*1AX a 
TPRCDD • 2 
GO TO 79. 

0 0001 
O.iOOO 

7B MMIN a 0.5nOE»07 

KINPP234 
KINPP235. 
KINPP23» 
KINPP217_ 
KINPP?33 
_KINPP2^9_ 
KINPP2A0 
KXNPP2«!.. 
KINPP2q2 
KlNPP?03 
KlNPP20a 
KINPP2«5_ 
KINPP2A- 
KlNPP2a7 
KINPP24B 
KINPP249 
KINPP2S0 
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• 

HHAX m 0.'5nOE»fta KINPP2S1 
KINPP2S2 
KINPP2S3. 

iPRcno « <i 
79 TF CVERSA ?EO. ARFAV) ipprnn > iPoraS - 1 

c 
c READ INTEGRATION CONTROLS. PROFILE OPTIONS» 

KlNPP2«5a 
KINPP255 
KINPP2S6 
KINPP257 

c PRINT OPTIONS, SPECIALTY.SWITCHES 
80 IF( FIRSTS «E*0 (5,PROB) 

c 
IF (?NOT? ALLMt) GO TD S6 

KINPP2SB 
KINPP?S9 

DO 77 I»l#?5 
DO 77 J3j,^0 

KINPP260 
KINPP261 

77 Mfl.J) * I? 
RO To ao 

KINPP262 
KINPP265 

c THIRD A3DY RATIOS SET IN -BLKROA« 
36 CONTTNIIE 

KINPP264 
K1NPP265 

r. 
c SET INITIAL STEP SIZE 

KINPP266 
KINPP267 

IF( FIRSTC ) 00 TO aO 
HMTN  s HHTNZ 

KINPP268 
KINPP269 

HMAX  3 HMAXZ 
HINT  3 HlNTZ 

KXNPP270 
KINPPP71 

FMAX  s FMAXZ 
NPRINT S NPRNTZ 

KINPP272 
KlNpP?7S 

FVSTFP« FV9TPZ 
DBiiGn 3 DßUGOZ 

KINPP27Q 
KINPP77S 

«0 HI»HTNT 
IFfHTNT.FQJOriHIrHMTN 

KINPP276 
KTKIPP277 

c 
c GET INITIAL CONDITIONS 

KINPP278 
KINPPP79 

c CALL INIT(TSS,M*HG,MOLEF) 
IF( TNOT'FIRSTC j GO TO 0» 

KINPP280 
KINPP281 

HMTN7 s HHTN 
MMAX7 a HMAX 

KINPP2B2 

HINT7 s MINT 
EMAXZ > FH*X 

KINPP284 
KINPP2BS 

NPRNTZ« NPRlNT 
FVSTPZs FVSTFP 

KINPP286 
    KINPP287 

KINPP288 
KTMPP?A9 

DRtiGO/a DBUGO 
TAI 1  MflVF(V.PRINT.PRTuT7.'*ft,11 

• 1 CONTINUE 
f>3 39 ,Jai»lR 

KINPP290 
KINPP291 

_. C— 
59 B(J> • EACT(J)/1.'9B7U5 KINPP292 

KINPP293 
c 
r 

SPFCTES TO BE NEGLECTED FROH E*«OR CONSIDERATIONS SET 
TT     SET IN «.«H KRr>». 

IN -BLKRDA- KINPP29« 

c 
c CHECK INP|)T COHPOSITTOM 

KINPP296 
KINPP297 

CSUH «0? 
— 00 «7 1*1*1 S           -              
Q7 CSIIH » CSJH • C(I) 

KINPP298 
KINPP299 
«INPP300 

— 
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IF (ABS(1.-C9UM) .LF. ,0Q1> G1 TO a8 KlNPPjni 
WRITF Cfc.iOS) C3UM»((SPrJM(K.l).Kal.2S.C(r);TBl.L8) 

105 FORMAT (7H0(KIMP>.5;:UHTNV*LI0 INPUT CnMPnSTTTON  SUM 
KINPP302 

s .Fit.6// KINPP303 
* (f2X,?A<l«F2q.5)) 
NEXT a .TRUE- 

KINPP300 
KINPP305 

c 
RETURN KINPP30(» 

KINPP307 
<l« IF(ITPSZ*GT.2)G0 TQ 55 

TF CTTPS7 .EQ. 1  .A*t>.  NTB .'EH. 0) CO TO 53 
KINPP308 
KINPP309 

IF CNTR JNF. 0) NT > NTB 
CONV • 1. 

K1NPP310 
KINPP31L 

C0N2 B I. 
TF (VFRSA NF. AREAV) 60 TO 203 

KINPP312 
KINPP3L5 

xu * cu 
»u(t> « CUAM) 

KINPP310 
KINPP315 

c 
AU(2> s CUA(2) 

CONVERT APE* PROFILE Tl INTFRNAL UNITS 
K.INPP316 
KINPP317 

IF (UNIT! ?NE. FPS) Go TO 201 
XU B FU 

KINPP31S 
KINPP319 

AUCH B FUA(l) 
AUf2) B FUA(?) 

KINPP320 
KINPP321 

CONV s 3o.as 
GO Tn 20? 

KINPP322 
KINPP323 

201 TF (UNTTT .NE. SI) GO TO 206 
XU B,3U KINPP325 
AU(l> s SUA(l) 
*llf2S B SUAf2i 

KINPP326 
KINPP327 

CONV a 100." . 
202 C3N2 a CONV»CONV 

KINPP328 
KINPP329 

c 
GO TO 20» KINPP33O 

KIwPP331 
203 XU B CU 

Auf!) B CUP?flj 
KINPP332 
KINPP333 

c 
AU<2) s CUP2f2) 

CONVERT PRES3URF PROFllF TO TNTERNAl' UNITS 
KINPP334 
KINPP335 

TF (uNITI TNE. FPS) Go TO 204 
XU B FU 

KINPP336 
KINPP337 

Aum B FUP(1) 
Allf2> B FUP(2i 

KINPP338 
KlNpP33° 

CONV B 30.08 
CON2 B 1./21IB.2 

KINPP340 
KINPP341 

GO TO 20S 
204 IF OtNTTT ?NE.* SI) GO TO 205 

KINPP342 
KINPP343 

XU B su 
AlHlj s SUP(I) 

KINPP34Q 
KINPP345 

Aur?i B SUP(2) 
cnNV a jno. 

KINPP346 
KINPP347 

C3N2 s l'/i.0l3?5E»05 
205 IF ('NOT, MMHfij r.rj TO 20fc 

KINPP348 
KINPP319 

AU(l) B CUPKD KINPP350 
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kuaS » cupi(2i KINPP351 

c 
CON2 m   1./760. KINPP5S2 

KIWPP353 
20«. IF (VERST 'Ed. TIMEV) CONV • 1.' 

TF (TTP37 ,FO. 2) GO TO 20« 
KINPP350 
KINPP355 

00 207 I>1.»|TB 
CXT!5(n s KTB(T)*C0NV 

KINPP35& 
KINPP3S7 

207 CATgfl) » äTB(T)*CON2 
r.o Tn 51 

KINPP358 
KINPP359 

20B 
209 

00 2p9 lal.fl. KlMPP3fcO 
KIHPP3<,1 . 

C 
53 IP ((VPRNTS ,'NF,. 0) ,09«' (DEI.Pj Szl.AiL.20BL.lEnr> 

KINPP362 
.NF. 0.)) NEHPPTKINPP365 

* « »TRUET 
IF (.'MIT^ NEWPRT) r.o m 59 

KINPP3M 
«IVPP3A5 

\ 

C 
TF (FViO .NF. 0.) UMCENO S FNO 

PREPARE PRIMT STATIOM3 
KINPP366 
KjNPP3fc7 

IF (FVSTFPl GO TO 59 
IF (»iPRNTS .NE.* 0) GO To 57 

KI"gpP3<»8 
KlMPP3<»9 

IF (OELP .ME.' Ä.) GO TO 5« 
DF.I P s (LIPPEN!) . lV»Ri/2a.9999 

KIMPP370 
KI»4PP371 

5a PRI«JT(1 ) e IVAR • OfcLP 
no 5S i»?,qo 

KIMPP372 
KINPP375 

PRIMT(I) * PRINT^I-t) • DELP 
IF (PRINT(T) «GE. ÜNCEND) GU TO 5fc 

KIWPP37a 
KINPP375 

55 
56 

CONTTMUE 
NP • I 

KINPP376 
*TMPPt77 

PRI»4T(NP> s UNCEND 
GO TO 59 

KINPP378 
KIMPP379 

C 
NP » NPRMTS , ... . _.  . 

KIUPP380 
KIMPPXBJ 

IF (APRIMTfl) .EO. O.'i GO TO 59 
PONV S t * 

KIMPP3B2 

IF (TPRClD,.F.or 2  .OR.'  IPRCOO 
IF CUNITI . .'EQ...FPSJ C3NV »50.48 

.ED, 0) GO TO 210 KINPP581 
KJNPPJUS 

TF (IIMTTT ?EO. 3D CONV a   100.' 
r.ON2 e r:nNtf*rriNV 

KIMPP3B6 
KIMPP3B7 

»1« 
GO TO 213 
C0N2 s |" 

KINPP3B8 
KTUPPJA9 

IF (IIMTTT >E. FPS) GO TO 211 
CONV * 30.06          _  . 

KIWPP390 
KINPP391 

COHi   a 1.'/M16.'2 
GO TO 212 v 

KINPP592 
KINPP393 

»11 IF (IWTTT .*E. 3T) GO TO 212 
maw E igo 

KIMPP39« 

212 
CDN2 * 1 ,Vi.OI325E*05 
IF (MMHGI r>'2 a l.'/7t>0. 

KlK'PP59fc 
.__          KIMPP397 

KINPP398 
KINPP399 
KIMPP400 

215 IF (VERST .E(3, TIMEV) CONV a | .* 
CALL CUBS fCATB.CXTÖ.wT).   
DO 5B T=1.MPRNT3 
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A PR I MJi li_l_ APRINT(p«C0N2 
CAIL   CINP   (AP»TNT(I),pRiMTCl),0UMt.DHM2) 

S8   PRINT(I)   »   PRINTH)/CnNV  

59   IF   (TTP37 : UJL3   ttXUUtkl BxtULi. 

_TF CUMtTT _.NF._F_P3>_Gjl_ in_fci_ 
CONVERT FROM FPS UNITS TO INTERNAL fCfiS) UNITS 
IF (VFRST ?NE. TTHEV) Gn Tn 60  
DVAR * DVAR*3o.48 

 GO Tn_61  
bO IVÄR a IVA9*}0.tta 
bt IF (MMHG) P a P»?.'7B4«i 

P » P/2116.2 
ARFA   3   AREA«929.0300 
MDOT   s   M00TM53.59237 
V = v»3o*a*   f  
RHO   a   RHO/62.43 
T « t/iTa  
IF   (f.NOT.   NFWPRT)      .OR. 
CEND   3   UNCFN0M0.*4B  

vensi .en, TIMEV> GO TO 68 

00 6? 1=1.NP 
»? "gf NTJJJ _«_PPINT(I)A3fl^ftjB  

GO TO 68 
_*>i IF (UN1TI _NF ._SI)_G0_JTD_6L _.  

CONVERT FROM SI UNITS TO INTERNAL (CGs) UNITS 
IF (VERST ?NF. TTMEV) Gn TO 64  

hü 

DVAR   3   DVAR*100. 
G1   TO  6S FI 

IVAR   s   IVARMOO. 
fc*L  IF   tjjHNOJ   P   g   P«l33.322a 

KiNppaoi. 
KINPP402 
KINPP403 
KINpPaOO 
KINPP40S_ 
KINPP406 
KINPP007_ 
KINPP4O8 
KIMPP409 
KiNPPaio 
KINPP«1L 
KiNPPai2 
KlNPP4U_ 
KlNPPOia 
KlMPPfttS 
KlNPPttJb 
KINPP4L7_ 
KiNPPaie 
KiN.ppai?_ 
KINPPa20 

JL1MEEM2L. 
KlNPPa22 
KINPP(»23^ 
KINPP<|24 
KINPP425 
KlNPP42b 

P   3   P/1.0M2SE*05 
AREA 3 APEA*IOO0n. 

KlNPPa?8 
KINPP((29_ 
KINPP430 
KlNPP431_ 
KINPP432 
KlNPPq35 

MOOT > MOOT'IOOO. 

RHO   3   RHf>*.001 
TF ff.nat. MgMum    .en, 
CEND   s   UNCFNO*100. 
Bfl  6*  f3t.NP 

YEP,31_.£0 .-_tlilE¥i_CD_ TO_J>.*_ 

66 PRINT(I) 
 60 IQ^BJL 

a PRINT(I)*l00, 

M_CEND "_UNCeNO .  
IF (MMHG) P s P/7b0. 

68 MIXMN 3 0. 
C 

C 
tr (TNOT. MOLEF) GO Tf) 71 

«OLE FRACTION TO M3LE3(I)/MA33(1IXTURF)  
no b9 I«(,l 3 

KINPP434 
KlNPP«35. 
KINPP436 
KINPP437 
KlNPPa38 
.KINPP439- 
KiNPPaao 
KINPP44L 
KlNPP«a2 
KINPP443 
KINPP444 
KINPPa«5_ 
KINPP446 
KINPP447 
KINPP448 
KINPP449 
KINPP4S0 
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 69    MIXMW   -    MlXMW    »   CX.tilMM.tIi 
nn 70 is»,is 

70 SIG*A(T) » Cfli/MtXHW  
CO TO 75 

~e       "M*SS FR'AcTin»Prn~MÖLES<I)7MÄSS(MXXTUIRFT 
71   00   7?   Isl.lS     

KJNPP451 
K1NPPUS2 

•K1NRP.M53- 

sir.MA(i) = C(I>/MW(I) 
7? MIXMW e HTyMH • SIGMAfI) 

MlXMW = 1 ,/HIXHI* 
c  __        .     ___  
C    UNIVERSAL GAS CONSTANT IN ATM-CC/MQI E.D-B K 
_ 73 RR « BP.05*  

C    UNIVERSAL GAS CONSTANT IN ERGS/M-L__DrG K 
 R = a.3lo3F»07  

KlNPPqsd 
KlNPP<lS5 
KlNPPaSfc 
KINPP<J57_ 
KINPP4SB 

JSlHEEASi. 
KINPP460 
KINPPA61 
KINPP462 
KINPP46J 
KINPP06« 
KlNPPq&S 

IF (M2 ,F(J, 0,  ,_A_ip. .NOT. (COMBl)S .OR.' SHnCK)) BO T0_81_ 
CALL THRM rT#l.) 
CPRO s 0.' .  
DO   7a   T-l,i 3 

74   CPRO   »   CP»0   »   EgMIliaifiWJLCli- 
GAM1A   =   CPRO/(CPWO   -   1./«IXMW) 
IF   (V   ,.MF,   fl.)   60  TQ  »t  
V   s   SQRT(M?»R/MIX»1II**GAMMA*T) 

81   IF   (P   .EO.   0.)   GO   TO   «2 
 RHO   .   P*MiXMW/fRR*T) 

GO   TO   75 
S?   IF   (RHO   .FO.   0.)   GO   TO   83 

P   a   RHO*RR*T/MTXMH 
 GO   Tn_75 .  

83   IF   (LP-PCnP   .GT.   ?)   Gft  Tn  flfl 
X   -   TVAR 
IF   (VERST   ?EQ.   TIMEV) X «_0_AJL 
CALL   C1NP   fX.AVAR,0UM1,DUM2) 
GO   Tn   85  

Ba   TIME   =   DVAR 
 in (VERSi ?r_t.. LME.V)   Tl_!E-.-   IVAR 

CALL CINP (TIMF.#AVAR,0UMJ,DUM2> 
.85 IF (VERSA .EO, AREAV) GO TO 8fc._ 

P • AVAR 
GO Tn 81      _  

8b AREA s AVAR 
 R-H.Q a MOnl/tAREAHVJ  

GO Tn 82 
C ,   

7S IF (MOOT ,F0.' 0.) MOOT « RH0»AREA»V 

c 

KINPP4-6 
KINPPdfcT 
KINPPU68 
KlNPPafc^ 
KiNPPa7o 
JtlNPPdlL. 
KINPPU72 
KINPP(j7I. 
KiNPPa7a 
KINPP475. 
KiNPPa7fc 

_KJ_M PP. a 7JL. 
KlNPPa78 
-KINPP179. 
KINPP480 
KiNPpaei.. 
KINPP482 

_K.INPP.Ual_ 
KINPP484 
KiNPPa85. 
KINPPflA. 
KINPP487- 
KIMPP4B8 
KINPP489- 
KINPP490 
KINPP491 
KINPP492 
KINPP493 
KINPP494 
-KINPP495- 
KINPP49_ 
KINPP497 
KINPP49B 
KINPP499 
KINPP500 
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1'   '   •    '••••• '•••• 

RETURN 
END 

   KINPPS01 
KINPPS02 

318 

„•___~. 



qucPiT 
C — 
c 
-C— 
c 

c 
C- 
C 

INTEGRATE OR INTERPOLATE «ICFIT»      LCF 
     -    -  . - LCF 

INTEGRATE OR INTERPOLATE USING A PARABOLA *IH9C» PASSFD THROUGH THELCF 
AND_OjLLi-PlLNT3 aÜ-T-4lSS£S_T.HE—lL-li_AJJt>-tl>2) P-DT_NT3 ClE_.TH___B_LCF 
EXIST) SUCM THAT THF SOUARF OF THE DrVlATION IS A MINIMUM,  NOTE  LCF 
THAT  I  IS GENERALLY SELECTED SUCH THAT   _      LCF 

Xri).LE.XC.LTiX(I*l) LCF 
THE EQUATInt FOR THE pARABQLAJS ___    LCF 

Y-Ytn • B*(x*xrt)) • C*(x-x(TJ>*»2 I CF 
 , . LCF 

LCF 
LCF 
LCF 

   LCF 
LCF 
 LCF 

SUBROUTINE  LCFIT(X,V,NPTS. NEW, XC»YC»NXC»NO» C) 
0IHFNSI1N XUflliYllQi, XCtlOJ.YCllO^, CUOL  
LOGICAL NM 

INPUT. 
_xi_y. J-tS,. QH CURVE 
NPTS    NO. OF X 
NF* ...» .'FALSE^Jf.THf »c« ARRAYOF COEFFICIENTS. IS 

AVAILABLE FROM A PREVIOUS FNTRV 
XC  .  _L1ST OF._X AT wHiCH CAL__T.O BE DONJL  
VC(1)   INTEGRATION CONSTANT IF  NOs-i 
_N*_ *?. PF XC  

LCF 
LCF 
LCF 
LCF 
LCF 

__LCF 
NO tO TO GET COORD,  «1 TO GET 1ST DERIVATIVE, 

i-.l_f_0R_ASTE6RAJJ.QH  

OUTPUT   .   _.  ...   __...._ 
YC      COORDINATE OR DERIVATIVE AT »C 
 YC'IDs 1NTEGRA1 fY«pXt FROM yf 

C     * ARRAY OF (NPTs-1) COEFFICIENTS 

OR 

NOTES» 
FOR INTEGRATION »XC« MUST BE_ IN THF SAME ORDFR A3 »X». 
•X« MAY 3E IN EITHER ASCENDING 3« DESCENDING ORDER? 
 NO SPECIAL OBOER 13 PFQUTPFD  

_ COMMON. /CLSPE-Z-J^ L_  

  LOGICAL WITHIN. 
DATA flTTS/o377777777777/ 
-1F_L_V01_.NEM) GO TO. 90 
N     s NPTS-1 

EVALUATE COEFFICIENT  C(I) 

DO 30 I«!,N 
Jtl _-X(l)  
YI 
XJ 
*0T 
T3P 

s Y(T) 
« X.Tfl)-XI 
• 0. 
» 0.   

LCF 
..._. _. ._ LCF 

LCF 
  LCF 

LCF 
XC'lf^ WHFPF TC__.MXC1CF 

LCF 
   LCF 

i.cr 
FOR INTERPLCF 

LCF 
 LCF 

LCF 
. __ LCF 

LCF 
LCF 
LCF 

 LCF 
I.CF 
LCF 
LCF 
LC 
LCF 

 LCF 
LCF 
LCF 
ICF 
LCF 

ITOOl 
IT002 
IT003 
IIOOJL. 
IT005 
ITOO_ 
IT007 
IT005 
ITOO» 
IT01CL 
ITOU 
IT012 
ITOlS 
iToia 
IT015 
1T.0_._- 
IT017 
IT018 
IT019 
1T020 
IT021 
ITQ_2_ 
tT023 
ITO?« 
IT025 
IT0?6 
IT027 
LTQ2_. 
IT029 
IT030. 
IT03I 
TT032 
IT031 
1T.0VL 
IT03S 
ITO*- 
IT037 
IT03B 
IT039 
ITOflO. 
ITOfll 
IT0<*2 
IT013 
iToaa 
iToas 
ITO«._ 
ITOflT 
iToa« 
ITOfl» 
IT090 
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Cd)  • 0..                                                    LCFIT051 
T5  , » r(T*0-Vl                                                 LCFIT052 
IFCITLE. 1  .0«.  V(I-1)JEO.BIT3) GO TO 27                       LCFIT053 
XI     > XtT-n-XT                                                       1 CFTT050 

  

X13   o X(T-l)'Xmi)                                             LCFIT055 
TOP   « Xl«(V3*Xl-(V(l»0-Vl)*X3)»Xlt                             LCFIT0S6 
BOT   • Xl*Xl>X13*Xl3*X3                                          LCFJT057 

27 IPd.GE.N  .OR.'  Y(I*?).FQ."BITS)  GO TO ?8                        LCFIT058 
271 X4    » X(T*?)-X!                                                 LCFIT059 

X43   B X(T*?)-Xd*l)                                                iCFTTOfcO 

  
TOP   * TOP • X4«(Y3*xa-tV(I*'2)-Vn*xS)»X43                       LCFIT061 
BOT   s ROT • Xa*X4«Xa3#X43*X3                                    LCFIT062 

28 IF(BOT.NE.O.) Cd>e-T0P/8OT                                       LCFIT063 
30 CONTINUE                                                          LCFIT064 

c 
e 

LCFIT065 
BEGIN INTERPOLATION LOOP FOR XrtlC)  tr.i.Nxr                      ICFTTOfch 

90 T     a M*X0(1,MIN0(1,N))                                         LCFIT067 
IF(ND.Ea.'(-ni 1*1                                                   LCFIT068 
SGN   s 9IGN(l.,X(N«lS-X(l))                                      LCFIT069 
IC    • 1                                                         LCFTT070 

c 
GO TO 160                                                      LCFIT071 

LCFTT072  . 
c IOCATF APPROPRIATE INTERVAL                                        LCFIT073 

100 UMHIN« TFAtSE*                                                      ICFTT074 
NCOUNT« N                                                         LCFIT075 

10? tF(NraUi.Tl 119.103.101                                               L^PTTftTfc 

c 
103 NCOUNT» NCnüNT-l                                               LCFIT077 

i rrTTiwA 

XI    • X(T)                                                   LCF1T079 
xo   • xCfici.xi                                     (CFiTono 
TFfN* 104,120,104                                                 LCFIT081 

104 IFfSr.N*XO) 105.107.tlA                                               ICFTT0A2 

c 
r 

UCFIT083 
F.LT.O. IF    TS THF FRifTfON»!  POSTTTriM TM TMr INTFBVtl1             irPTTftRQ 

105 IFd.EQ.t)     00 TO 120                                        LCFIT085 
IF(Mn.Fn*f-i)> po to ji«                                      LCFIT08* 
I    • 1*1                                                     LCFIT087 
en tn ID»                                                   I ruin«« 

C 
r 

LCFIT089 
F-Ffl-O                                                                       1 TFTTnOO 

107 IF(Xd*l).NE.XI) 60 TO 120                                      LCFIT091 
GO In ilk                                                      irrtTAQ? 

e 
— e 

LCFIT093 
..-. F.'GT.O. —   .              LCFIT094 
110 !F(Sr.N*(XC(!C)-X(I + l))) 120,112*11«                               LCFIT09S 

| CF1T0"'» 
e 

e 

F.'EO.J.9#  CMEC« fflß   INTFGRATI3N «NR OOUBlF POINT BEFORF INCRFHFNLCFIT097 
112 IF((N0.'Ea,(-D) .'OR. (I.NE.'N JAMO. Xrt*lJ.EQ.*X(M2l)) GO TO 120   LCFIT098 

F.GT.1.0                                                         LCFIT099 
114 IFd.'EQ.N) ßO T3 120  -                          LCFITIOO 
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!F(NO.EQ.(.l)) GO TO 125 
Ufc I    • 1*1 

LCFTTtOl 
LCFTTI02 

63 TO 102 
C 

LCFIT103 
ICFlTlOa 

119 CALL ERROR! LCFITIOS 
1CFTT10* 

C    PRELIMINARY CALCULATIONS FOR INTERPOLATION OR INTEGRATION 
120 W[THlNe,TRt(E,' 

LCFITIOT 
LCFIT109 .... 

12S X3    e X(r*l)»X(I) 
Yt    • Y(T) 

LCFIT10« 
1 CFTTHO 

B     • 0.. LCFITU1 
ICFTT112 

IF(N.GT.O .AND. X3.NE.0.)  B » (Y(t*i)»YI)/X3 - CI*X3 
12' IF(ND> MO.'iao.KIl 

LCFITH3 
LCFITlia 

C 
C    NDe-1. INTERRATF 

LCFITttS 
1CFTTIIfc 

150 IF(tNOT.WITHIN) XD«X3 
31    ! (»! • (9/2.' • CI/3.'*XDi»XDi*X0                 _. . . . _. 
JFHITHIN) GO TO 135 

C    »I» IS BEING INCRFMENTFD TO FIND APPRnPR9ATF INTERVAL.'  HENCE«. 

LCFlTllT 
LCFIT1LB  
LCFITU» 
LCFIT120 

c    cuMULATF THE INTEGRAL OF THE ITH INTERVAL. 
SA   I St » St 

LCFIT121 
t TFTT122 

GO Tn llfc 
C    APPROPRIATE INTFRVAL FOUND..   XjJ I >-XC_f ICi»X fj*|) 

LCFIT123 
LCFITi2a 

135 IFnc.E0.il SAsYc<IC>-Sl 
tr(le.ME;M YC(IC)aSA»Sl 

LCFIT125 
LCFIT126 

GO TO 150 
r. 

LCFIT127 
1CFTT12B 

C    NDsOf  INTEPP0L*TE FflR COORDINATES 
i«o vcfio» YI • (B • cr*xDi«xo 

LCFIT129 
LCFIT130 

GO TO 150 LCFIT131 
LCFIT132 

C    ND»1,  FIRST DERIVATIVE 
I'M YC(IC)e q • 2.*CT»X0 

LCFIT133 
I.CFTT13« 

GO TO 150 
C 

LCFIT135 
LCFIT13» 

150 TC    « IC*1 
160 IF(NXC-IC) 900.100,100        _ 

C 
900 RETURN 

LCFIT137 
LCFIT139 
LCFIT139 
1CFITtOO 

END LCFIT1«! 
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CUfSVy GEN'I DB1. PREC LINEAR EON 30LVFR 
SUBROUTINE LESV (K) 

A. 
THIS ROUTIMF IS A GENERAL DOUBLE PRECISION IINEAR EOUATION SOLVER 

IN THIS PRDGRAH IT Is USED TO COMPUTE THE INCREMENTS K(T>  

JLQUBJ_E__PREelSION A.S»TS#B 

LOGICAL NEXT 

REAL K 

DIMENSION S(?B)>K(?9) 

CQHMnN/cnNn/r)UMHY(Sa),N,NEXT 
C3MHOM/HATx/A(2B,29) 

I ESVV001 
LESW002 

-LFS^yo^LL 
LEswooa 
t.ESW005_ 
LESVV006 
LFSW00/_ 
I.ESWOOB 
LESVVQQ9 
LtSvVOlO 
IESVV01L 
LESW012 
LEsWOt J 
LESW01Ä 
I ESW015 

NP    *   N*l 
_po_s_ i a i; N  

GET   SCALE  FACTORS 
TS   «   O.'OO  

LESW016 
LESVV017 
LESVV018 

J.ESVV0J9 
LESVV020 
LFSVV021 

DO   b   Jsl.N 
B   • _DARISfAfI,J)) 
IF   (B   .GT.   TS)   TS   •   B 

._«L_CON_TLNi)E. 
IF   (TS   .EO.   O.OO)   GO   TO   100 

SCALE. ROMS 
J>0   10   J«1*NP 

10   A(I»J)   :   A(I,J)/TS 
5  CQNTTNUE  

BEGIN TRIANr.UIARlZATTOu 
IF (N .EO. 1) GO TO 2s 
NH • N-l 

IESVV022 
LESVV023_ 
LESVV02a 
LESyv025_ 
I.ESVV026 
IESVV027 
LF.SW028 
LCSVV0_2?_ 
IESVV030 
I.ESW031 
LESW032 
t ESWQ33 

00 IS JS|,NM 
FIND MAXIMUM CLEMENT IN COLUMN J BELOW 01AGONA^ 
II • J 

_JP_£_1±JL 
00 16 IsJP.N 
IF (QAB3(AfT.j))_ ,GT. OABSf A (I I» J) )) II • _T_ 

16 CONTINUE 
IF (TI ,FQ. J) GO JO 20  

INTERCHANGE ROWS II AND J 
 On 17 LsjfNP  

C 
C 

TS « A(II,| ) 
ACII.L) > A(J#L) 

17 A(J,L) « TS 

ZFRO CDLUMN J BFLOW DIAGONAL 

itsvvosa 
LFSW035 
IESVV036» 
VFSW037 
LESVV038 

_LESvV0 3?_ 
I f.SVVOOO 
| KSWfldl 
I F.SVV042 
LESVVOflS 
LESWO«« 
I FSyV0a5_ 
LESW0U6 
LESWO«7 
LE3W0«8 
LFSWOfl«) 
I ESW050 
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JO   00   IS   I*JP,N  
TS   s   A(I.J)/A(.J,J) 
If   (T3   .EftT   0.00)   GO   TO   IB 
DO 19 LSJP.MP 

19 A(I,I ) s AfIlJ.i_-^TS*A.CjJ(LJ_ 
1» CONTINUE 
15 CONTINUE  

LESW051_ 
LESVV052 

BACK SUBSTITUTE 
?5 TS = A(N.N) 

IF (OABS(Ta) ,IT, LD-lO) WRITE (h,'le2J_ 
02 FORMAT (7H0(LESV)#SX,llHSlNGÜLARITY) 
  S(N)_« A(N, NP)/TS  

K(N) s SfNi 
IF (N •>»• n BFTURN  

LFSW05« 
LESW055  
LESW056 
LESVY057  
LESVV058 
-LLS.VV059 

2ft I«2,N 
! HP«! 

00 
Hi 
TS s AM.M) 

fl s A(M,NP) 
HP » H»l  

LESW060 
. LESVVOfei- 
LESW062 
LESVV06_J_ 
IFSW06« 

-LESV^nb5 
LESVV066 

 LESVV067_ 
LESW068 

 LESVV063- 
LESVV070 

 L£5V,V071 
00   27   LSMP.N 

.27  B  =  B _-" AtM.LUSlLi- 
S(M)   s   B/TS 

26  K(H)   s.smi  
30 CONTINUE 
 BETURN  

LESW072 
LfcSVVOTA 
LESVV07H 
I. ESVV07S 
LESVV076 
-LES-VV-077 

 100 WRTTF fb.lnn T 
1 01 FORMAT (7Ho(LESV),3x,3HRnw»iaf39H OF TME CnEFFICIENT MATRIX IS 
 1 2ER03)  

DO   50   I*1#N 
50   WRITF   fb.ln3)    tAfl.JI,   Jal.NP)  

103   FORMAT   (1Hi,BEK».6/(lx»6Elfc.6)) 
 NEXT, s   .TRUE* :  

RETURN 

LESW07B 
 LESVV079_ 
Al LLESWOBO 
 tESWOBl- 

LESVV082 
 UESVV-0&3- 

END 

LfSVVCB« 
CESWORS— 
IESVVOBb 
LESVV0B7  
LESVV08B 
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_*LSPPIT     DUMMY—CALL3 UE1T      LSPFITOl 
SUBROUTINE L3PFIT (XIY,N,XC,YC»NP,|) LSPFIT02 

 CALL LFIT (X.V.M.XC,VC»NP,fi LSPFtXOi. 
RETURN LSPFITO« 
 END LSPFIL05_ 
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CLFIT 
SUBROUTINE LFIT(X,Y,MpTS, XC,YCf NXifNo)  

CLFIT        iNlFGRATE OR INTERPOLATE 
* INTEGRATE OR _I NTERPOLAJELUÄI NG_A_S_1R.A1GMI_UNE.. FIT BETWEEN POINTS 
C 
C  
c* 
c* 
c* 
c 

CHFCK    TO   KFEP   -LFIT-   FH"")*   EXTRAPOLATION" 
IF   REQUESTED   LNTERP'JLATJüN   LOCAT_I3N_1S   OUTSIDE  DEFJ NEEL JNTf_RVAL/_ SE 
VARIASLE EQUAL IO END VALUE 

DIMENSIJM x(io),y(io), XC(IO),YC(IO> 

INPUT- 
_ x» v_ 
NPTS 
xc 
YC(1) 
NXC   
^ND 

PjSj ON CURVE  
NO. OF x 
LTST OF X AT wHICH CALC TO BE DONE 
INTEGRATION CONSTANT IF ND = -1 

_Nnt OF_xc  
=0 TO GET COjRD»  si TO GET 1ST DERIVATIVE» 
*-LfQ* JLSIE G?AT ION. _  

LF 
LF 
LF 
LF 
LF 

_Lf. 
LF 
ILF 
Lf" 

_LF 
LF 

_LF 
LF 
LF 
LF 
LF 
IF 

_LF 
LF 

_.LF 
LF 
LF 
LF 

T0001 
T0002 
TOOOi 
T000<t 
T0005 
roaoK 
TQU07 
Toooa. 
T0009 
TOOlV 
TOO 1 1 
TOO 12 
TOOli 
T0011 
TOOlS 
TOOlb 
T 0 0 1 7 

IIOQll. 
TOO I 9 
T00<?0 
T0021 
T0022. 
T002J 

OUTPUT 
C 
C 
C 
C 
C 
c 

YC COORDINATE OR DERIVATIVE AT XC  OR 
YciIC>= IME3«Al(Y*DX) FROM XC (1 ) TO Xq(IC>. *HF.«E 

c 
c 

NOTES 
'X' MAY 3E IN EITHER A-SCFNPING JR DESCENDING ORDER* 
FOR INTEGRATION 'XC "i;ST OF. TN THE SAME ORDER AS »X1. 
FOR INTERPOLATION NO sPtclAL 0R3E~R IS REQUIRED. 

COMMON /CLSPF /  I 
LOGICAL  WITHIN 

N = NPT3-1 
I      s MAXO(lfMJ.NO(I,N>) 
IF (ND.tO.(-_l))_I = l  
I SAVE s 0 
SGN   = Slr.N(l.,X(N*l)-X(1 )) 

c 
J!  arsm iNTgRP3t>Tinv L3IP FOB xeeici IC=AJ.NX£. 

IC    s 1 

^LOCATE APPROPRIATE INTERVAL 
TOO WJTHTN= .FALSE. 

NCOJNla   V 
_L?2_TF   CNCOJVT). 1,|»> toS«lfl3  
105  NCHJNT=  VCOJNT-1 

XI »   x(i) 

LF 
IC=2fNXLF 

LF 
_        .  LF 

LF 
 if. 

LF 
 LF 

I F 
  IF 

LF 
 Lf 

LF 
       LF 

LF 
LF 
LF 

     LF 
IF 
LF 
Lf 
LF 
I F 

 Li 
L» 
LF 

ILULPMSL 
T002S 
T0026 
T002/ 
T002H 
T0029 
TOQ*0_ 
TOO Al 
TO0S2 
TOOU 
T0054 
TOO** 

TOO*/ 
TOO4» 
100*9 
TOuuO 
10041 
ir,0'l2_ 
100*1 
T CO«** 
TOO«* 
T 0 0 <4 6 
T>>0«/ 
IUtf<4ö. 
T ö 11 9 
TOO^O 
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XD   = xC(IC>-xi 
IF (N) 10«,120.100 

LFIT00S1 
LFIT0052 

10a IF (SGN*XD)i05,107,1to 
c 

LFIT0053 
LFITOOSa 

C    F.LT.O. CF IS THE FRACTIONAL POSITION IN THE INTERVAL) 
C 

LFIT00S5 
LFII00S6 

C 
105 IF (I.EO.l) GO TO 11/ 

LFIT0057 
LFITO0S9 

C*105~IF (I.FU.n GO tÖlZO- 

C 
LFI10059 
LFIT0060 

C 
IF (ND.EO.(-l)) GO TO 119 

LFIT0061 
IFTT0062 

I     « 1-1 
GO TO 102 

LFIT0063 
LFIT0060 

c 
C    F.EO.O. 

LFIT0065 
LKIT0066 

107 IF (XCTttJ.'UE.Xl) GO TO 120 
GO TO 116 

LFIT0067 
LFIT0068 

C    F.GT.6. 
110 IF (SGN»(Xc(IC)-X(I*l))) 120.112.lia 

. LFIT0069 
I.F1T0070 

c 
c   F.EQ.I., CHECK FOR IMTEGRATION AND DOUBLE POINT HFFORE 

112 IF CCVp.EQ.r-m ,OR, Cl.Nr.N .AND. XÜM).EQ,X(W?))) 
c 

LFIT0071 
INCPEMtNTlNLFIT0072 
GO TO 1?0  LFIT0073 

L.FTT007O 
C    F.GT.l. 
c 

LHT00 7* 
LFU0076 

c 
110 IF (T.FQ.N) GO TO ))R 

LFIT0077 
LFIT0078 

C*110 IF (I.EJ.N) GU TO 120 LFIT0079 
IFIT0080 

C 
IF (ND.EO.(-l)) GO TO 122 

LFIT0081 
LFIT0082 

116 I     s i+i 
GO TO 102 

LFIT0083 
LFIT008« 

\                  ~              ~~ 
LFIT008S 
LFIT0086 

C 
C*  EXTRAPOLATION OUTSIDE X-TABLC — USE END VAU^ES 

LFIT0087 
(FIT00A8 

117 YIsV(l) 
GO TO I1B1 

LFTT00A9 
LFIT0090 _ 

C 
lift YI*Y(N»1J 

LKIT0091 
|FT10092 

1181 B=0, LFIT0093 
LFIT0091 

C 
GO TO 129 

C 
c 

LFTT009S 
LFIT0096 
IFIT0097 
I FTT009H 

c 
. _H? CALL ERR3R1 .._.___ ... .... . 

LFIT0099 
LF1T0100 

— 

_   .   ._  .    ._.....      ........_  _ 
• 
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«LFITl LINFAR FIT INTERPOLATION »LFIl»       LFITlOOi 
 SUHROUTINE 1,FIT1(X,Y»NP1S, XC/YC,NXC)  _         LFITIQ02 

DIMENSION X(10),Y<10), XC(10),YC(lO) LFITlOOi 
_C __   LFITlOOi 
C    INPUT- LFITlOOi 

_C XtY   g L 1ST 3F COORDINATFS DESCRIBING THE INPUT FUNCTION LFIT1Q06 
C     NPTS  = MÜMßER OF X,Y POINTS LFIT1007 
C_. XC  _ * LIST OF X-S AT. |»HICH_LNTEPP0LA.T10N 13 _1Q BE PERFORMED     LFIT1008 
C     NXC   s NUMUER OF XC-vALUES LFIT1009 

„C_ . » LFinOlQ.. 
C    OUTPUT- LFITtOtl 
C     YC    s L 1ST OF VALUES INTERPOLATED AT XC(TC) ,IC=1 tNX C LOHÜ 2_ 
C LFIT101J 

_C NOTES-            •_ LFITIO!« 
C     IF  XC  IS OUTSIDE OF THE RANGE OF  X.  THE END VALUE OF  Y  IS SULFIT1015 

_£. Ff)R YC,                 _____ LFIT1016 
C     X  MUST *L LISTED FROM SOLLEST TO LARGEST. LFIT1017 
_C D3UFU E  X-PJINTS ARE ALLO^FD FOR A FUNCTION DISCONTINUITY, L K I T 1 0 1 8 

L f I T 1 0 19 
_N = NPTS     LFIT1020 
I     s 1 LFIT1021 

LKIT1022. 
C    BEGIN INTERPOLATION LOOP FOR  XC(IC),TC=1,NxC LFIT1023 
 IC    = 1 LLI ___•_ 

60 XCIC  = XC{IC) LFIT102S 
 IF(N.ST.l) GO_T0J0.0 _,_ LFIT1Q26 

YC(IC)=Y(l) LFIT1027 
GO   Tn   190  _ LFIU0<?8 

C LFIT1029 
 100   XG s   X(T»1)-XCIC LFITlPlO 

IF(XG)    ll",11«,102 LMMOll 
102   XF =   XCTC-X(I)  . LFIT10^2. 

1F(XF)   110,120,120 LFIT1053 
_£_  .  _       _        ,     _  LFIT10J«* 
C      F.LT.O, (F IS THE FRACTIONAL POSITION IN THE INTERVAL) LMT105S 

110 I «_ L_l tFIT1016 
IF(I)    100*111,100 LMT10J7 

 III _I =   1 _ . LEIT10.« 
YC(IC)=   Y(l) LFIT1059 

     GO TQ i9o .     Lnno«i> 
C LFITlOal 
 _F._E.L. LFIT10«2_ 

lia  I • !»1 1 mio«J 
IF(I-N)   lOOfUSfldfl  LFIllO«« 

115    I =   N-l LFITlOOi 
yC(TC)s   Y<N) .       __. LF" 1 TI 0««> 
GO   TO   190 LFIT10«/ 

_C L F LI LO <i l_ 
C INTFi<P3LATE LFIT10U9 

120   YC(IC)=   (T(l)»XG»Y(I*i)*xn/(XG»XF) LFIT10S0 
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C                                                                        LFIT1051 
C    INDEX TO NEXT  XC(IC)                                            LFTT1052 

190 IC    s IC*1                                                       LUTlObi 
IF(IC.LE.NXC) 63 TO 60                                            LFIT1054 

C                                                                    IFIU055 
RETURN                                                             LFTT10S6 
END                                                                LFIT1057 
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_ _P_RFI.IMINARY   CALCULATI^NSJ^ORJNUUPDLAIJON QH_INTEGRAT10M 
120   wiTHINs   .TRUE, 
„122 IF (1-ISAV£)_L?<UJ.2<»,12JJ  
12a ISAVE s 1 
 U «_JLLU  

LFIT0101 
LFIT0102 
LFIT0101 
LFIT0101 
LFIT0105 
I.FflOlQfc 

Xi 
8 

X(T*1)-XI 
0,  

IF (Ni.GT.O .AND. XS.Nf.O.) B*(V(Itl)-Yl)/XJ 
129 IF (ND) liJUlMtAiU *_ 

150 
ND 
IF 
SI 
IF 
MM 

C 
SA 

«=JU_ 
l.NO 

CMTI 
IS R 

U1ULA 

I KITE 
T.wi 
(VI 

HI*) 
ET*r, 
IE T 
SA* 

GRATE 
THIN) XDsXj 
• .5*fl*XD)*XD  
GO in ns 
INCREMENTED TO FIND APPRnPRlATF. 

ME INTEGRAL OF THE ITH INTERVAL. 
SI  

INTERVAL. HENCjEj  

NTERVAL FOUND. 
) SA=VC(IC)-Sl 
> YC(IC)=SA±S1 

GO TO 116 
APPOPRIATE I 

155 IF (IC.EO.t 
  IF (IC.NEtl 

GO TO 150 
 ND «Ä» J NTERPQLATE FQR COORDINATES 

(1C) " 
10   1 

1#      F 
(It) 

LFIT0107 
LFIIOlQa 
IFIT0109 
LFIT011Q 
LFITOHl 

_L/1J0.LL2_ 
LFIT0113 
LFITOll« 
I.FIT0115 
LFIT0H6 
IF1T0117 

-LFJLLQ11B 

X.U )*xc(ir)-x(l»ii_ 

i'*o YC 
_   GO 

ND = 
1«1   vc 

_L5Q_UL 

-   YIt8*xO 
150 
1*ST DERIVATIVE 

B 

l? IT0119 
,LFIT0120_ 
LFIT0121 

. LFIT0122_ 
LFIT0125 

„Lais!!«. 

_=._!£ ti. 
IF iNXC-IC) 900,lbO,lbO 

_1>0_IF (NU.NE.(-l) _,»NDt XC(ICJL.EQnXC_IJ 
GO TO 100 

IFU0125 
LFIT0126 
LFIT0127 
LFIT01?3 
LFIT0129 
_Lf_UQlI0_ 

JL»I±1_ 

900 RETURN 
END 

LFIT0151 
LFIT0132. 
LFIT0133 
.LKIT013«. 
LFIT0155 
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CMAINBO MAIN BLOCK D*TA MAINDDOl 
 BLOCK_DAjA   MAINBDQ2 

CJMMON /TROUBL/ DERR(q) MAINB003 
 LOGICAL DERR HAIMBDQ1 

COMMON /CBlTS / BITS,BLANK MAINBD05 
_£_ MAINBD06 

DATA DERR/u»F/ MAI*B007 
 DATA »ITS,BLANK/0377777777777,6H / MAINBDOj» 

END MAINBDO» 
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CMAINJ        MAJN JETMIX SUBROUTINE MAINJ001 
SUBROUTINE MAIN 
CUMMOM /A0AM01/ NAM(UQ) 

MAINJ002 
- •                  MAINJOOS 

COMMON /TAP.   / NAMK50) 
CUMMON /CNERR / BIT81,KERR,DUMV(3) 

MAINJ00'4 
MAIN.J005 

LOGICAL               KERR 
COMMON /CÖTTS / BITS.-UANK 

MAINJOOb 
MAINJ007 

COMMON /TKOUBL/ ERR,ER«MAJ,INERrt#PRERR 
LOGICAL        FRR,ERRMAJ,INERR»PREIW_ 

MAINJOOO 
MAIsJ009 

COMMON /CARRY / NEW 
LOGICAL         *EW 

MAINJ010 
MAINJ011 

COMMON /FILK  / CSC 
COMMON /DIFEOI/ DIF(1?2) 

MAINJ012 
MAINjpLJ 

C 
COMMON /BCMJL / BCM(2«) MAlNJOiO 

MAINJ015 
8ITS1 a BITS 
NEW   3 .TRUE*. 

MAINJ016 
MAINJ017 

CSC   s 1000. 
KERR = .FALSE. 

MAINJOIS 
MATNJA19 

CALL SFTMd,BLANK,NAMK21),30) 
CALL HOVE(1»NAM,NAM1#20#1) 

MAINJ020 
MAINJ021 

C 
CALL LLINK(6HINLINK) 

MAINJ022 
MAINJ023 

C 
CALL JTINIT MAINJ02« 

MAINJ02S 
C 
C 

READ NAMELIST SA MAINJ02» 
MA1NJ027 

1 CALL JETINP 
IF( ,NOTtKFRR ) GO TO 2 

MAINJ028 
MAINJ02» 
MAlNJOiO 
MAINJ031 

ERR   s .TRUE, 
RETURN 

c 
?.   CALL LLINK(6HCPLINK) 

MAINJ032 
MAINJ033 

CALL JTC1RL 
IF( KERR ) EHRSjJRUE, 

MAINJ034 
MAINJ035 

c 
GU TO 3 MAINJ036 

MAINJ037 
ENTRY   ERROHl 
FRR   s ,TRUEL 

MAINJOSS 
MAINJ03? 

c 
3 CALL JTOUTS MAiNJoao 

MATMjOal 
RtTJRN 
END 

MAINJ0«2 
MALN^0'J3 
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MAINP001 
MAI.NP002 
MAINP003 
MAINPOO« 

CMAINP      MAIN PROGRAM—EMIS DRIVER 
  LOGICAL EOF _  _.   ...    *  .._ 

COMMON /IUFILE/ TAPIN,TAP0T 
LOGICAL           TAPlM.TAPflT 

- 

COMMON /CPROGM/ PRDGM 
INTEGER         PRQGN _._   .   .  
COMMON /THO'JBL/ F.RH,ERNMAJ,INERR,PRERR 
LOGICAL         ERR»fc"H«MAJ,INERK,PRERft   
COMMON /AOAM02/ rNDjOB,DUMMr(5) 
LOGITAL          FNOJOfj 

MAINP005 
MAINP006 
MAINPOO/ 
MAINPOOS 
MA1NP009 
MAl-NHOli)  

-•-- 

c 

COMMON /ADAM01/ NAME(l0),ADDRE3(I0)rTlT|.E(10)»IDENT(lO) 
COMMfjN /CNF1LE/ NF                      ..             . . 
INTEGER PRFJET,GM3D,SPALDG,E*IS,CF1LF 
DATA PREJET,JETMIX«GK)D,SPAL,DG»EM1S,CFIL.E/         ----   

* 6MPREJET,fcHJETMIX#<*HGM0D,68SPALDG,<IHEMlS,SHCFILE/ 

MAlNHOU 
MAIMP012 
MAINP013 
MAINPOIO 
MAINP01S 
MAINPOI6 

- 

c 
CA(,L FLGF0F(S,FI1F) 

KAINP017 
- MAINP01B - 
MATNP019 
MAUP020 
MAINP021 
MAINP022 

c 
 c 

c 
.  READ ADAMOl ULOCK      .....      ... 

5 READ (S»20i NAMF 
READ (S,?0) ADORES 
REAU (Sf?0) TDFNT 

MAINP023 
- «A1NP02« 

MAINP025 
MAINP026 

20 FORMAT(U.lOAb) 
2? TAPÜT s «FALSE. 

TAPIN s .FALSE. 
RtAD («if?1») PHOaM,TAPlNf TAPr)T 

MAINP027 
MAINPOIO 

fF( fcOF ) GO TO 1000 
2S FJKMATrix.A^.OX.Ll.lXrLll 

MAINP029 
MAI.NP030L 

30 xRITf (6,3S) PROGM,TAPlN,TAPOT 
35 FORMATdHl.lOX.lhHEyEcl'TING PROGMa.Afc/ 

MAINP031 
...  MAINP032 

e 
* l0X,6HTAPlN=,L2#iX,6HTAP0Ts,L?y) MAINP033 

MAISiPQ*• 
c 
c 

SELECT PROGRAM MAINP03S 
MAINP036 

40 IGO   c | 
IF( PR0GM.E9.JETMIX ) 1G0*2     _   
IF( PR0GM.E3.GM0D ) IGOS3 
IF( PRtlGM-FQ.SPAl DG ) IGOx« 

MAINP037 
MAINP038 
MAINP039 
MATNPOOO 

__ c 

IF( PROGM.EfJ.EMlS ) iGOsS 
IF( PRfJGM.E^J.CFILE ) lG0s6  . .  ._     

">0 GO TO (100,200»2S0#30o,a0O,500) • IGn 

PRE JET***** 

MAINPOai 
MAINP012 
MAINP0O3 
MAINP044. 

-- 

c MAINP045 
MAI.MP046-... 
MAlNPOa/ 
MAINP04B 
MAINP049 
MAlNPObO 

100 IF C TAPOT ) RfcWlND 1 
101 CALL LLINKC PREJET )    __      .__ 

CAUL MAIN 
IFl   TAPUT ) CNDFILE 1 

• - 
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IF( EHR ) GO TO 600 
GO TO 22 

JETMIX--*»* 

200 IF(C.N()T.TAPIN),AND,(.N0T,TAP0T)) CO TO 201 
REWIND 1 
RfwlNO 2 

20J_r*l,t LL.INKC JETMIX )  
CALL *AIN 
IM TAPJT ) FNOFILE 2 
IF( F*R ) r. 1 TO 600 
GO TO 22 

 GM_)P-?-*______  

2^>0 REWIND » 
REWIND 5 
CALL LUNM«HGM._-)_ 
CALL MAIN 
 FNPFIUE^l  

c 
c 
c 

GO Tfj Z2 

SPALOG**»** 

300 IF( TAPIN ) REWIND 2 
 1F( TAPIN J -HEW.IN.Q_J_ 

IF( TAP3T ) REWIND J 
301 C»LL LLINM SPALDG ) 

CALL *klH 
IF( TAPJT ) ENOFluE 3 
IF( F*R ) r.3 TO 600 

 _: ______  

EMIS« 

C 
c 
C 

400 REWIND 1 
REWIND 2 

 REwlND. 1-   
«01 CALL LLIMM EMIS ) 

CALL MAIN 
IF( FRR ) r,3 TO 600 
GO TO 21 

CFILE»**»*  

.00 REWIND 1 
RFwlND 2 
REWIND J 

HA 
MA 

«A 
"A 

HA 

HA 

MA 

MA 

MA 

_y,A 
MA 

MA 

MA 

MA 
MA 

-MA 
MA 

HA 

MA 

MA 
MA 

..MA 
HA 

MA 

HA 

MA 
HA 

-MA 
HA 

MA 

MA 
MA 
MA 

-HA 
MA 

MA 

MA 

MA 
MA 

MA 
MA 

MA 

MA 

MA 

MA 

MA 
MA 

MA 

HA 

MA 

NP0S1 
NP0S2 
NP0*53 
NPQS4. 
NHOS- 
NP056 
NP0S7 
NPQbS 
NP0S9 
NP060- 
NP061 
NP062 
Nf'06i 
\P06<t 
NP06. 
NP06-- 
NP06/ 
NP069 
NP069 
NP0/0 
VP071 
NP072- 
NP073 
NP07<» 
NP07. 
\P076 
NP07/ 
NP07&- 
<gP079 
'JP080 
\P08l 
\jP0S2 
SP0H3 
\P08t  - 
N»'0bi 
NPOSb 
^P087 
NP0«8 
«»POS«» 
NP0"»0  
NP0<>1 
SP092 
NPO^J 
NP0<?« 
NP0<*_ 
S.PO<>6  
N**09/ 
\P093 

•wPlOO 
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1 

IF( TAPDT ) REWIND « MAINPIOI 
. IFt   TAPIN ) REWIND I         MAINP102 

SOI CALL LLINK( CFILK ) MAINPIOS 

 CALL-MAIN MA1NP10<I- 

IFtERK.AND.'PROGI.EO.CFlLE) CO TU 600 MAINPIOS 
REWIND 1  _  . MAt«jPi06 
REWIND 2 MAINP107 
RtwlND J          . . MAINP108 
IKERR.AND.'(PRnGM.Ea«JFTHlX.nR.PRnr,MrEO.SPALDG)) GO TO 1002       HUlHPlOV 

 GQ--IIL-22 MAJMPVLO- 
C MAINPIU 

C       _     _   _ HAINPI12 
C MAINPM5 

600 WRITE (6.601) PROGM   .._     MAINPU« 
601 FJHHAT(//<!)(,<»HFRR   S T,SX,6HPR3GMS,»6// HAINPMS 
 * 16X.2H«« *UN IERIINATION A*) KAINP14-6- 

IF(lA?:il.ANJ.(PRrn»«.EQ,jErMlX .JR. PROGM.EO.SPALDG)) GO TO S00    HAINp||7 
1000 WRITE16.1001) _         ._. -   MAINPUB 
1001 KJRM4T(//////10X,26H**«****A* ENDJOB *********) MAINPlt? 
1002 SlOP . KAINP120- 

ENO MAINP121 
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1 

CMFMAIN •»HFHAlN« MAIM SljB. FOR KXFLUT MFMAINOI  
C MFMAIN02 
C MFMAIN03 
C     NOVt 1973                                                                MFMAlNOa 
C       MFMAIN05  

SUBROUTINE MFMAIN MFMAIN06 

C  , ,  _        MFMAIN07_ 
C****   COMMON   /CINPUT/   XX(5),R(5,S0),U(5,50),Rrth(S,5Ö),XSPFCIf5,50,7), MFMAINOB 

C 3M MON_/ r IN Pi IT/   XYfS ).HfS.SO).U(S.S0i.RHQ(<i.S0>.X3pECIfS.sn«ili, MF MIAJMS  
1PPSI (r>,sn) ,Gt;(5,S0),Mj.I(5),NII MFMATMO 

COMMON   /CSPECI/   NSPECl,NF,OX      __            _   _       MFMATN11_ 
COMMON   /JETDAT/   NTÜBEs#YPEACT(l2),TSf12),UREACT(12),SPV(12), MFMAIN12 

IZMWTf l^),CP(!?)»FSPECl (l2),GHAT(12VTKF£_12)»OTHER.t36) MFMA1N13 
COMMON    /RASCk'P/   GAS(1|0U) - MFMAIN1« 
COMMON   /C AxTAL/   X,XL,ALOGX Mj- MA!N15 

COMMON   /fxi OCA/   XX(S) MFMAIN16 
COMMON   Z-lPrTPL/   TITLE(20) ,PPRINT(30)  MFMAIN17_ 
COMMON   /ClNPJT/   DIAJ^UMIXU 11) MFMAINlB 
COMMON   /STrTRi,/_LSTA,FlNAL.CHEMK,fiRsTMf5UMSTltILtNLST,PnUTlJ     MpMAINlJ». 

• ALFLl«.CMIXST,OUMsx2ffc) MFMAIN20 
LOG IC AL   FI R_S TM,FINAL . MFMAIN?! 
COMMON   /POmOE/   PSTAUO) MKMAIN22 
COMMON   /catTS/   HTTS,BLANK •_    MFMAIN23. 
COMMON   /CDxSAV/   OXSAVE KFMAIN2« 
COMMON    /XISAVF./    IXXX,lSTARX    ,          _   MFMAIN25 
COMMON   /CMyFl.T/   XFRACTtt?,12),XFRHATf13,12),ALPHA(t2.12) MFMAIN26 
C3MMQN   /CPRlNT/   PDUM(?Q) HF.MJLLN.2JL 
DATA   NSX/0/ MFMAIN^ö 

 , . , ^_ , MFMAIN 2.9, 
MAMEl 1ST   /INPUT/   X,XL,NTURES.DX,ALFLTM.CMIXST,NIST MFMAIN30 
KJ.WT^ftMtWl _GQ „To_2SQ MFMAIN3L  
XsO. MFMAIN32 
NQaO ^  HfJULUiU  
XL=1.2 MFMAIN^« 
DX».05 MFMAIN35 _ 
MI9T  s 10 MFMAIN3& 

 READ C5.LNPU.T) MFMAIM3Z_ . 
DXSAVEsDX MFMAIN3B 
 Mils 5 MFMAIK39  

CMIXSTs 2. MFMAIN«0 
-1.QQ-.CALL READT   ___   MFMAIM1. 

IF( PSTAdl.FQ.'BITS ) GO TO 200 MFMAINU2 
._. DO 101 Jsl.'30 .__  L_         _.      MFMAINÜ3 

IF( PSTAfji.FQ.'BlTS ) GO TO 200 MFMAIN«4 

 ggRLMT.CJls P S U(J)«DIAJZJ.2J M F MAIN a 5  
101    CONTINUE MFMAINU& 
200   ALOGX = ALnGfXtl.') .        MFMAIN«7 

CALL   NFrfNET •                         MFMAINUB 
.        IF(   PDUM(lo).'.NE.0. .AND.   X.'GE.*PDUM( 1Q)   )   POUMtl7)sl.                                'MFMAINU") 

CALL   MXFl.UT MFMAINSO 
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1 

IF(   PDUMdBl^NEjO.   )   CALL   HPRINT 
IF(   FIRSTM   )   CO  TO  250 

ADJUST STFP 3I2E 

MFMAIN51 
MFMAIN52 
_M.FMAJN5.3_ 

ALFLIH« .95 
HTU3Fla NTU8ES-1 
ALFHTNa 2,§ 

DO 2tt0 Jsl.NTUBEl 
ALFMT 

240_CONTT 
IF( A 

250_XL= P 
FIRST 

N.GT.ALFLIM ) DXSAyEs CMIxST*Dx3AvE 
TXL S T^)* 1 g./nUJ  
FALSE. 

NSX 
_1E1 N 
Dx«Dx 

„XsX*D 
IF (X 
DXsXL 

Ms AMTN1(ALFMIN»ALPHA(J,J) ) 
HUE_ 
LFM I 
PRIM 
MS . 
.OETXI ) GO TO 310 
= M 

SX,_G 
SAVF 
X  
.LE 

HF-HAIN54 
MFMAIN55_ 
MFMAIN56 
MFMAIN57_ 
MFMAIN58 
Mf M_A_T M59_ 
MFMAIN60 
MFMAI^M^ 
MFMAIN62 
MFMAlNfe3_ 
MFMAIN64 
MFMAIN65 

iSXtl 
;T'NIST ) GO TO 311 

.X| ) GO TO 260 
•_DJQ  

X*XL 
_ 2<»0 IF CX,U;XX£NIT-?))_GO_TO ?Q0 _  

IF(NII.LE.« .AND. X.LT.XX(Nin) GO Tn 200 
C»^.MOVE OLD DATA JUC* J_N__'QTO_RA_GE AND READ IN MEJ DATA 

DO   J00   IslTfl 
 XX(I)=XXfItl)  

XVmsXYdjl) 
DO   209   Jalf50 
R(I.J)=Rf Ul.J) 
U(T#j)=y.titijjJL 
RH()(T#J)=RM0fI*l#J) 
DO   ?9tt   Kal.SF 

298 XSPErl(I.J.K) = XSPECI(l*l,J,K) 
GG(I.J>sCCfI»1>J> 

299 PPSin,J)spPSI(I*l,J) 
100 WJJC T >«NjJflM>  

GO Tn lOo 

RFTURN 
311 XDIFF  * XI-X  

IF( XDTFF.t E.^E-J ) G" TO 310 
RFTURN  

MFMAIN66 
MFMAIN6 7. 
MFMAIN68 
MfMAlN69 
MFMAIN70 
MFMAIN71 
MFMAIN72 
MMAIN73 
MFMAIN74 
MFMAIN75 
MF^AlN7b 

_*fJ«AlNJlZ_ 

C*  —FINALST— TNCTCATED *F HAVE REACHED * PRINT STATION 
 1UL_FJNAL a .TRUE.  

END 

MFMAIN78 
MFMATN79 
MFMAIN80 
MF«AIW81_ 
MFMAIN82 

J_Fj_.Aj!ifil_ 
MFMAlNSa 
MpMAINSS 
MFMATN86 
MFMAIN87 
HFMAIN88 
Jlf.MAJJili. 
MFMAIN90 
MF«AT*9J. 
MFMAIN92 
MFMAIN93 
MFMAIN94 
MFMAIN95 
MFMAIN96 
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CM 3HCUT         MESH REFINEMENT ROUTINE 
 SUBROUTINE *4SHCUT(NREG#JfM#NpDi  

LOGICAL MCHANG 
COMMON /PRnF/ '   

C* 
C* 

* DliM(q00),i|3(200),TH9(?00),PO(200) 
 COMMON /UHFSH/ ^CHA^R.C-K.DVI^NHSHI.. 

COMMON /»ISC/ PM(IO) 
«*»****c*  

-£XPC*CXTP«NRED 

COMMON   /cTPL?/ ,  DUMg/lfg),   MERGE   >   BUM?&(6) 
COMMON   /RCo/   UO»   EO,   THO 
COMMON   /.|ETTWO/   TWO,   C>UM55(7)  
LOGICAL   TWO,   MERGE 

C* 
COMMON   /MlxER/   MIx.ROf100).xO(100).CF,YR(lOO) 
LOGICAL   JlTX 
COMMON   /FL09A|./   MAXlT,SUPB»NlT.PSTr)#VOO,VOC» 

_*_„   _. .    P1.P2.(.'CL,T0L.UP3TRM';C¥G  
LOGICAL      SIIPB»CVG,UPSTRM 

_COMMOW   /CNFRR/   BITS,ERR,GC#GCJjLfjQnl  
LOGIC*!    ERR 
CQMMQM  /ACnMVG/ vcDMnOl.pnfio 
LOGICAL  CM'JKE. CHOKF.D 

. COMMON /!)FlT,/._.CLSP{100>  
COMMON /STA2/ MACH2,TS2,SS?,V2.RH02,SPDX2 
REAL  MACH2  - .  
COMMON   /HCMIX2/   GRADU,TW.M|JW.RH3W,PTF,TTE 

_R£AL KJM. 

JOKE.'   CHOKED-. 

C* 

COMMON /CBOOY/ YCB<IOO),CLSPCB(1OO)7YCBI ; uCLI 

»**»***c* 
 DIMENSION IMRtlOi ,  

FOUIVALENCF (IMP(1),PM(1)) 
HTM EJJ S TIN VMf|)  

c* 
c*. 
c* 

JEDUCE   NO«   OF   PQI41IS-IN   DOWNSTREAM-MEStu BY  NReQ- 

 IF(lM°(lJ.Fa.OV GO -TO I  
CALL TA9PRT(«HPS!B»VM,NPO,10,0) 
 CALL—IA3PRT12HUDJUD.NPD,-10#O-)  

1 
10 

CALL TA30RTnHTHr>,THl),NPD, 10.0) 
CALL TA3PRT(2HE3.ED,NPD,|0#0)  
KGHsNHFG 
YE*YM(NPf>) 
IFf.NOT.  MCHANG) GO TO It 
-GO_Tn_< I l»3tX,-20.X*-K&0  

C* 
C» 
c« 
c* 

POTFMTTAI CORE REGION — 
RECAlCuLATF MEW UNIFORM MESH.' 

MSHCUTOl 
MSHCUT02 
MSHCUT03 
_M.3HCUI0_<L 
MSHCUT05 
MSHCUTO*- 
MSHCUT07 
MSHCUTOS. 
MSHCUT09 
.MSHCtJTl(L 
M8HCUTI1 
MSHCUT12- 
M3HCUT1J 
M3MCUT1 
MSHCUTlS 
_M.3HCUIlfe  
M3HCUT17 
M3MCUT18- _ 
MSMCUT19 
M3HCUT2Q  
MSMCUT21 
-MSHCLIT22_ 
"SHCUT23 
MSMCUT20 — 
MSHCUT25 
MSHCUT2S - 
MSHCUT27 
-M.SHCUJ28  
MSHCUT29 
-MSHCUT30-  
MSHCUT31 
MSHCUT32 _ 
M3MCUT33 

_M3HCUT-3fl  
MSHCUT35 
MSHCUT3S-- 
MSHCJT37 
MSHCUT3B 
MSHCUT39 
MSHCUT40 - 
MSHCUTOl 
MSHCUTtt2- 
M3MCUTa3 
MSWCUT«« 
MSMCUTas 
-MSHCUT44  
M3HCUT«7 
MSHCUTaS - 
M3MCUTÖ9 
M3HCHT50 
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11 LKo2 
 IF t .NOt» JW01. CO TO 6112- 

TFSTl «UO-l "£-6 
TFSTllsU(UI>..h 
DO  6U1   t-*1,NPD 

 JF(U0(L)^5F_^TE3II ^_D___DQ.V»LE.lFST_iL 
6111   CONTINUE • 

J>312_J F (• N0T,_MC-dAHG)   GO TO  166  
DO   1«   LS2,NPO 
TF([JO(H:NF.  uri.ii BQ TO  L_  

-UO(L)«UO  

la  CONTINUE 
16_JJi«l_. 

c* 
.1 Ul rNDI^"Dl_*nfi.LjlERGE_LJ5Q_J.aL.U6- 
00   17   LalK.NPo 
TFfUnfM.'Fn.Htn  r.o TO  la  

17   CONTINUE 
JL5_LK*L 

DO   1<>   L«l,K.NPD 
IF.UDtD.NF.   UP) 

19   CONTINUE 
67   LKsl  

-Gfl_tO._J.6_T_ 

66   LK ! =1 K-l 
UPOenPO-NRFO 
0Y»(YE-VM(|K1))/FL0*T(NP0-LK1) 

_D0   I?   LSLKLNPD  
15   VH(t-«VM(L-l)*DY 

G_I Tn 100  
c* 

C* 
TR»MSITIQN/STH1L*R   REGION—  CALCULATE   ME*  PV»l 

j.o_ NPDSNPO-NRPQ  
ST.PS*FL0AT(NPD-1) 
r>YC«YE/(CK«*8TFPS-1.)».CK» 1.) 
DO 30 L«-#NPD 
„XXP»FLO»I(LriL 

30 VM(L)»DYC«».CK**XXP-1.)/(CK-1.) 
.C* . 

100 IF(IMP-1..FQ.O) GO TO 101 
JCJ IL TtBPRTfaHP3TA.vM.MPD.tft.ft. 

1 01 RETURN 
 END_ 

MSHCUT51 
HSHCUT52. 
M8HCUT53 
.MSHCU154. 
M3HCUT55 
«3HCUT5 
M3HC"T57 
MSMCUT58  
MSMCUT59 

J*3HCIJT-6_  
M3HC»T61 
H3MCUT62 _ 
MSHCUT63 
M3MCUT64  
M3MCUT65 
_H3HCU164  
MSHCUT67 
M3HCUT6B _ 
MSHCUT69 
MSHCUT.70  
MSHCUT71 
M_HrUTy_ 
MSHCUT73 
M3MCUT7« 
MSHCUT75 
MSHCUT76 
M3HCUT77 
MSHfUTTl 
M3HCUT79 
ySHC'JT80_ 
M3HCUTB1 
M3HCUT82 
MSHCUT83 
MSMCUL8q_ 
M3HCUT85 
MSHCUT«6_ 
MSHCUT87 
MSHCÜT8B 
M3HCUT89 
MSMCUT90_ 
MSMC'JT91 

M3HCJT92 
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"CHXFLTI   ~           TMTMATE   Hf TFROr.ENFüHS   GAS   MflDFL   AT   FACH PRflFIlE   SURVEY               MXFLTJ.OI 
_C PTUNT    TNI   ENGlME   rxHAuST   PL*MF. MXFl tl«? 

C MXFLTIOJ 
 SUn"nUTI\iF   MXFl T0(J>    ___  MXFLT!0<I 

DIMEMSI-IM   71(11 )~»SMwT(r<nr7L(fb>«ZR(ll)f Oyl ( *) Tov'C**)              MXFLTIOS 
"FAL »'.KFtMtrHR^^CHL.MWTJ  MXFlTIO* 
TNlEr.tR TLÖO" MXFLTI07 

 inr.im.  ALFTL , H*FXTJJ*|_ 
CDM^nN/JFTnAT/NOrj,RAoJ(|?)fTSJ(l?>rnJ'l2),SPvin2)#MnTJ(l2), MXFLTIO9 

 •_CP.Ml?J.F!JFUm«M,SPL^r..lf |J?),TKEJ<1?l,nTHR.TMJ».l>                                              HXFLTI10 
C'>MMnN./GASrMP/Y¥Kri>«?),FKC?»t?»?).HK(a#t2,2»»2k(Ifc«2#f2,2>, MXFLTI.11 

 ^MCTNTPf l?,?),OTHRK_(2. 1?,?,«)             _                                                    MXFLTII2 

CUMMnv/CDIPFM/VTlL.rO.nYnxVcT^MAX/ÖQfRFM/NOOT' MXFLTI13 
C1XMP>;/]M )ATA/>J,HF,WA^,-r?,HPTA.T?s7F ABri . E 1 Ml?C , PO , MX F_L.T1.1JL 

»Rcnci t),«Cf>2ni),RHC(»i ).I'KPX( i n.pir i n.psft i ),»«Lnr. f ii >.ricncf i I)"XFLTII5 
_ATA 5JM*T/ 1 ,'o09, Ifc.OnO, 2.ni6,32tOOn,17^00S, tl.Oih, ?B'oiO,«1,piO»MXFLTIJb 

' ??."01h,4r).«!ta,%o.'0O«,J'J.fi0R,35.OO,i,''»>».0OP#l7.n-i^,0n.nn0/«xFLTI!7 
DATA /R,FlMC,FTNnX,H<>f SL, wTL.l,H?SJ.SH^iJTRJCPFP/nH,HFV,CPFV/2i*0.Q/ «XFLTII» 
f)ATA AF3.SPVR/2*0.Ö/ MXFLTH9 
>Vr.(A»n) =YY»A»fl.O-YYS»B mtft TT28 
FGAifr,lsS!JpT(r.*(2.0/f5*1.n))»»((G«j.n)/(G-|.0))) "XF_TI21 

.C ....  _      _     ...  _           ... _ . «XFUTI22 
C START   THF   FLIJHI    RKinP^FK MXFLTI2J 

_C      _       __    .    MXFLTI2«. 
NDOTs'iO MXFi_TT?i> 

 «Lw I »JL.'» O Wt>_Tf>fc 
C MXFLTI?7 
C RFftMCr „6*9   AMA.VSIS  PATA ,   M.XFLTI2B 
C MXFLTI?» 

 C Al L   CAVIurftW.^fRHCtJJ/PCOCJijRtjazIjl.BNOXCJl^FBARS.EIHC^ ICO»        -uriTHO 
•EIN'lx) MXfLTlil 
 Raz£a»aa21 RCQ t J )) /J>CJILJJ IAFLTJ.32 

S«^Tf1d)sl?n.J»Io.On*N t MXFLTI3J 
     RLnC'=f-"A"l>/FHA»S/(1.0.riCQ*0.'l*SMHTCii,)./2fl.*Oi-ELHci-i.o     M.XFLU39 

<M.nC( J1 = AM»X1 (HLnC(.)1#HLnC1) MXFLTI 15 
 _. FrtA4smA<<S/(U0tFPA33*lAKi        MXFLH36 

F«»X = n.rol'l(J6'lS7*SvlnTfl6) MXFLTI37 
 FMA" = FMAX/M.QtFMAXt.»lABJ _. XRL T 133- 

C MXTLTM"» 
C LOCAL w_T AIR ENTHALPY C&LOC IS L3CAL BY-PASS RATIO!   "XFLTl«0 
C MXFLTlal 
 CALL   Fn5Ar.Tt0.n,WAR,N.T2,PSCJ)».FAL5F.«."FALSE.«Z1.H2.        M¥FLTI<J2 

• *1| 1 . Si »SPV|_f AFL.CPFl ) t "XFLTIU3 
 f Al L   ro-.A?T(0.0,»Aq.N.l2S.PSlJ)«..'FAl<E-'r-FA' Sf-,Z\"rH?<L "XFLTl'J'L 

'            *'1L1 ,S| ,S0VL» AFL.fPFL ) *XFLTT«5 
„__.   M%*O.0t*FfA)*ri3-BETA*H?$__                   _. _     HXFLTIOb 

HATR=(MAS»HLnC(J)*H?i)/(1,0+RLnC(J>> MXFLTI«/ 
C      _   .      ..       _      _                   _        _ .                     MXFLTI49 
C        VITIATFT   ATR   COMPOSITION «XFLTT<i<> 

-C MXFLtxsa- 
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FS«FARS/(1.0»BL0C(J)) 
TALL SFIM( 1 »0.0,71, 1 1) 
l\ (1 1 )sFS*FlNO?C/afc.OO« 
7j<7SsFS*f 1C«C<J)/2B.M  
Zl(l)=RM?Cn*Zl(7) 
71 (10)s0.'0o"32ijB9_ _  
71 f ?V=n."(>2h5S79«-0.S*7> (II) 
71 (6)s5.nnM*rs/SM*T(U)»wA»/l8."0lh. 

MXFLTI51 

lUlL 
ZI(H1 = |0.0«

F
S/SMWT(] h)*1.056E-«i-/i(7) 

71 («)=O,n07?U?fcO»wAW/^h,0S?-7l (9)-o,_«Lyj (h)*7l (7)»Zt (U)) 
CALL FM»VC(l»l70/(l.0»K5»iiAR)#7l# Jl#1 I ) 
WTAIRZO.O        
00 10 ISsl.ll 

10 g T A T __jHT___j___ (IS) 
"*T> I w-t ,0/MTAIR 

MAXIMUM c.T THAT MODEL CAN CRFATE 

FGS=rS/(1.0»F5*WAR> 
Aa(FH4RS-FnS)/( 1 ,'O-FBS) 
FKOMX»(A/nARS-FIHC)#IO.O/5HWT(l_)*?8.0l 

_' *FIr JC (.l)*FGS«{l_0-A)/fB»_RS.    __ 
1F(E1C0.I hTETCOMVOGn   TO   30 
wPITFU,9996) J.FtCO.ElCDMX 

9996   FORMAT* ISHOMXFI. TO   -   PT   NO»I3,"27H,    CANNOT   MODFL   MEASURED   CO   , 
'q^HHTTHTlT   DISSOCIATING   TUPqTNE   DISCHARGE   GAS. /IPX."  
•l7H£TCn   RFnuCED   FR3M,lPtlO.^,^H   TO.E10.3) 
EICOsETCnMX    

30   CONTINUE 

C   MAXIMUM MASS FRACTION RlCM GAS IN SAMPi E 
C .  

YYMAX»!.O-FBARS«FIHC 

YY AT WHICH RICH GAS IS STOICHIOMETRIC 

FARSsn.l*SM»»T(|fc)/2B.9<ifc6«3*0.20'>«95/(l.o*0.?5«N) 
rat !__•£ ÄW-t/c t .0»FARS*WAR) 
YYSTcs(F«ApS-FGS-(1.0-KGS)*FBARS«EIHr)/(FSTOIC-FGS) 
YYSTFPgfi^t 
IF(FBARS.LT.FSniC)YVSTEP = YYMAX-YYSTr 

INITIALIZE Irrrort' iTERAfiNG 

YYSsyVMAK 
UsO.O - . _ 
T|. »1*00.0 
TR»3o00.Q 
av2d)-o.o 

MXFLTI53 
MXFLTISa 
MXFLTI55 
MXFLTI5* 
MXF-LHS7 
MXF_TIS9_ 
MXFLTI5? 
MXpLTjhO 
MXFLTI61 
MXF(.TI6? 
MXFLTIfcJ 
MXFLTI61 
MXFLTI65 
MXFLTIhS 
MXFLTI67 
MXFLTI68 
MXFLTlh9 
MXFLTI70 
MXFLTI71 
MXFLTI72 
MXFLTI73 
MXFLTI7Ö 
MXFLTI75 
HXFLTI76 
MXFLTI77 
MXFLTI78_ 
MXFLTI79 
MXFLTIBO 
MXFLTieT 
»XFLTIH2 
MXFLTIöJ 
MXFLTIRO 
MXFLTI85 
MXFLTI8b 
MXFLTI87 

_MXFLTIfl«»_ 
MXFLTI89 
MXFLTI9Q 
MXFLTI91 
MXFLT192 
MXFLTI93 
_Mx.FLTI9.<L_ 
MXFLTIQ5 
»XFLTI9& 
«XFLTI97 
MXFLTI99 
MXFLTI99 
MXFL-T1D0L. 
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c 
r. 

CDMMFNtE ITERATION FOR RlCH FRACTION 

'4 0 IF(YYS.C;T.YYMAX)YYSSYYMAX 
A = I">URS*FTHC  p  
YYMlN = {mA«S-FRS-A*d7o-FGS))/(FMAXt 
I F ( Y Y S .' L T . Y Y M I M)YY8«V Y MT N  
FUNL Tl = l .'0 
Tf ( Y YS.'LT .YYMAX)FUMLIT = A/(1 .0-YY3) 

MXFLTTOl 
MXPLTfO? 

FG5) 

Ft»FHMLlTtr6S*( t.O-Fl'NUT) 
F"=U!JA«S-f I.O-YYS)»FL)/YYS 

MXFLTIOJ 
_ "XFLTIO«. 
MXFLTI05 

__MXF|.TI06 
MXFLTI07 
 MXFLTI08 

"XFLTIO"» 
MXFLTItO 
MXFLTI11 
"XFLTIia 
HXFLTI1J 
HXFLTIld 

JLO_ 

CA|L SFTM.t,0.0,ZLt16) 
CA| U FMPYCf 1 .1 .'0-PUNL1T,71.ZL.1U 
Zl.f i6)«FUN| tT/SMWT(lfc) 
KTL=0,0        _,    
on ho Ts = 17i*» 
BlLUill t7L f I3T  

MXFI.TI15 
HXFLTIU 
"XFLTI17 
MXFLTIL8 
MXFLTH9 
MXFLT!?0 
"XFLTI?! 
^XFLTI?2 
MXF..TI23 
MXFLTI2<4 
MXFLTI25 

_tLXF-LT_L2i_ 
WTL=1.O/rtll 

 H L=an  
ASSIGN   50   TO   TI-GO 

_ _.   GO   To   80       
50   TTRtH=TTR/TL 

C 
C 

CDMMrNCF    ITERATION   FOR   vFLflCITY 

QV1(11=0.0 
_7.Q   K.E = u**2/S0072.Ba<L  

 KJ.CH.GAS   PaOr.£i<TIFS  

HK = 1R-TTRnL*KE/n.0t(TTRQ| -1 .0 ) *YY5\  
2R(1 1 )s(F^A«S*FINOX/«f,.0O«-(1 ,0-YYS)*7L(1 1) J/VYS 
IF((/-?(M irLT.0.0).U».(YYS.FO.YYMTN)i i3(H)sO.O 
/RCl = 0.0»>6<»5/9a«(1.0.rH)/f I .OfiARl-O.S.ZRdl) 

. C AL L - LQ C A £ IL ILAR3« rtARiJa «">f ESI n.-FAl »P., 'I PJIF . f _>P, 

» HP,-TW,SR,SPVK,AF&,C?FR) 
CsCRFR»'-TR/l. 98596 _           
GAM<* = r/(Ot#0) 

MAC-IRSU/AFR ....  
TTRST^^^F/rPFR 

-E.THHSsP.tAl-r-tA.CMft.G.AilRi  

"XFI.TI27 
MXFUTI23. 
MXFtTI?") 
MXFLTI3Q 
M X F I. T T 3 1 

-MXFI-TI32.. 
MXFLTI33 
MXFLTI3<l_. 
"XFLTI35 
"XFLTI36 
MXFLTI37 

-J^XFLTX33._ 
"XFLTI39 
MXFLTIIO  
«XFLTI«1 
HXFITi«2 
MXFLT1U3 

-».xfizian  
MXFLTI«5 
MXFLTI'IS» 
MXH.TIÜ7 
MXF|_TI«9 
MX^LTI«9 

.MXFtTISO- - 
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LEAN GAS PRDpfPTTES 

ASSIGN  i 
80_Al,FLItLsP 

DO tOO 1 
TFf f( .1 T 

r/fl.<HtTT»OL. 
IS   TO   TLr.O 

T,CNTSJ ,50 
•lw!>rfl?TI '»fl^.O 

LJUJJf-liL 

CAl I   FKT. 
CALL-Z'T 
AS!.0-FU 
WLXSFJJWL 
CPFLsFUN 
SPVL=?L( 

AST(TL.PS(J),/1,HLX,MTL1,SI »RPVL.AFL.CPFU 

L! & f.TLfUFVfCPFJU  
MLTT 
rT»HFV»A»HL« 
L1T*CPFV»A*CPFL 

i,h)»to.'ntl>i«Ti./pstJ)»*»gpyi 
I X>/CPF|_ 

00 
OS 

rn = (ni.-H 
TF'ARSf!) 
IFCCTL.E 
TFf AflSf !5 
TL*T| *DT 
TFf A' FUFI  )r.3   TO   110 

o.iR<».n).ANn.(DT.LT.o.o))r,n p io5 
T)rOT.S00. 0)D1=S)GN(5Q0.0»PL)  

99 
WWTlr(h,9999VJ.r>T,FL»T|.,H|.,YYS,U 

99   F^RMAKSi'io^XFLTO   - i.r*N-RA.S   TF1P   IT^RATJOs   010   NUJ   CON,VF,KGr.V 
»fcMOPT   NO,11,AH        DT = ,1PF1<?,«.5H     Fls.fi?.«,SH     Tls,El2.«. 
>5H     HL«,Ft?T't.6H     VYSs,E|g.q.aH U>«rl?.4J  

10   GO   in   TLG"), (SO. I 15) 
IS   C=rPFL»W_TL/t;9flS96  

C-t.O) 
Ui.9. /?1.5T?*G»ML/WTL»TL) 
AF| 

GAHLsC/( 
AFL = S.QRJ. 
MACHl all/ 
TTL = TL*«FyrPF| „ 
PTlPS=P«ATrHACHL,GAML) 

FRFE STHFAS MASS AND vOlUMF FRACTIONS flF RICH GAS 

A»FGA1(GA«1R)/Fr»AM(GAM|.)*PTRpS/pTLPS*S0RT(WTR/WTL*TTL/TTR) 
.B»SPVR£SP> 
¥Y=t.O+A*U«(l,0-VYS)/YVS 

JXXmLJUXX. 
TAU»H*YY/(1.0»VY*(B-1.0)) 

C 
c 
c 

CALCIlLATEf)   APPARENT   1MP»CT   PRESSURE 

PTPSX = (PTWPS*TAU*»?*PTLPS*(|.*n-TAui**?)/'fTAJ»*2*(i.,0-TAU)««?i 
HWLTfc(q0.9o?p)JtYYSJ£lC)».lJJPTP5XJpIr3r(J).FL .HTL.TL.  

•MA(--I|,PT|.P«;,7L»FP.HTH,1R,|*ACH9,PTRPS.£R 
9998   FORiAT(15(»X/10H   •*•*»*   Je.I3.6H     YYS«.F7."l. 9M     EICOX«.1PE10.3» 

•«H     Us.OpFR.I,AH      PTPSXs,IPEtO.1, 
ihM      QCO*.El0.3.HH      »**«««,5qx/?0X.3HFL«. 
•EIO.3,6-«     WTI s.OPFfl.l ,S*      TLs,F».!,fln      MAC*(_3» 1 PF 1 *.*, AM     PTI PS«, 

 !E.U» »Ji_7jl X,jju2-9AZlXxl3riQ.l«^2x^3taO>3jl0 0X/gQX.3MFRs.E10»'3t-. 

MXFLTI51 
.-xfLH52_ 
*XFLTI5J 
MXFLTIS« 
MXFLTIS5 
"XFL.TIS6. 
MXFUTI57 

«XFLTIS1» 
«XFLTJ&O 
MXFLTIM 

"XFLTI«>2_ 
MXFLTI«>3 

•J»XF|_TIb<L 
MXFLTIfc5 
•»XFLTlfcb 
MXFLTI67 
HXFLTI68 
*XFLTI69 

^XFLTI70 
MXFLTITI 
MXFLH72 
•"XFLTI73 
MXFI.TJ7U 
-XFLTI73 

.-MXF].TJJ_S_ 
MXFLT177 
HXFLTI7S 
"XF|_TI79 
MXFL.TI80 
MXFLTIB1 
MXFL

T
I?? 

HXFLTI83 
MXFLTI8Q  
MXFUTI8S 
MXFLTI«6_ 

MXFUTIB7 
.fXFcTIAS.  
MXFLTIP» 
MXFLTT90 
MXFLTI91 

^XFLTl1»? 
"XFLTI9J 
"XFLTI"«!  
-XFLTI95 
HXFLTI96 
«XFLTI97 
MXFLTI99 
MXFLTJ9* 

rXFuTlQ.0  
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•1 

•6H      HTP = , lpFfl.1 ,5H      TR=,Ffl.l.8H      M ACHRS, 1 PF 1 0 . 1, «H      PTRPSs» E 1 0 . ^ ,    MXFLTI01 
»7M X» = ,?9X/?X,\ lElQ.3.20X) MXF1.TI02 
YO=PT(J)/PS(J) M~XF_TI0S 
YTnL=1F-a*vO _ MXFLTI01 
nrnXsl.'O/AvGtAFR.AFL) MXFLTIOS 
CAI L   QTRr>U:).PTPSX,-?O00.\oviJ _MXFLTJ_0!> 
IFOV1 (li.NE.d7b')GO   TQ   70 MXFLTI07 

-HXFJ-JIQB 
C        C'^f CK   THE   CAI CI'LATED   SAMPLE   CO   CONTENT MXFLTT.09 

C  . _    . *XF|_THq_ 
FTCDX=(YYS*?R(7)*(1.0-YYS)*2I,C7))*?8F01/FBARS MXFLTIII 

 TF((YYS.F'J.YYMAX^.ANiQ.'fETcnx.r,T.ETcO))r,n TO 120    Mxr_TIL2 
YOsAl JG(EIfO)                                                         MXFLTII3 
 Y=-SO„0 MXE| Tliq 

JE(tTC:nx.GT.0.0)Y5ALC)(;(EICOX) MXFLTJ.15 

YTMLsJF-5 . MxFLTUfr 
OY^XsO.O MXFtTIlf 
CALL   QT^FIf YYS.Y.YYSTFP.QV2) , . MXFLTI16 
IF(OV?CI>.NE.O.O)GO Tn ao MXFLTII9 

•KXf_L_TIZO 
C   AvFRAGF PUTVT PRHPFRTIES FOR JETMIX MXFLTI21 
C    . . L, MXFLTI22 

120   HJFL.1(J)rAVG(FR,FL> MXFLTI23 
      SPI ir,j(.n=Ayr,((FR-F_jELJtJi)«*2t.{FJ-rj:ij£LJXji)J»*2i MXFLTT.21. 

CPJ(J)sA^GfCPFR,CPFL) HXFi.TI?5 
 M"T,tr.Ms1.n/AVG(1.0/«'TR.1.0/HTI ) HXELUZb- 

SPVJf .11 = A vr,(SPVR.SPVL) MXFLTI27 
_£ l«."/,l."i<S<>f,/z7.H.lp=Q„0 9i!g006_ . MXFLTI28_ 

TS.K.I)s0.09*1R00A*PS( J)*SPVj(jj*MWTJf J) MXFLTI29 
 VJUi?ii MXFLTI30 
C MXFLTI31 
P    nETATLFO 2-Pt^T HFTFRHGFNFnilS GAS PRHPrqTTFS FHR MXFI nT MXFLJJ32- 
C MXFLTI33 
      YYK(J#l)sYY , MXFLTI3<1 

FK(t.J,t)=FR MXFLTI35 
         FK(i.Jil)sF|.            MXFLTI3b. 

HK(t,J,l)SnR MXFLTI37 
 K5.£2»J*llSt!l MXFLTI39L 

WClVCPf J.l>«0,fl MXFLTI31» 
CALL  M'JY£(2#ZL«ZKC-t«?#J»ll# lb. 1.ZH,ZK(1.l.J, I). 11, l)_ HXFLU'tO 
CAIL   STTM(,,0.0.7K(12,l,J,l),5) MXFLTI«1 

C .   .  _,          .      ... MXFLT112 
RETURN MXFLTT'13 

 E_MD H X F L IXa il_ 
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*MXFLUT       MXFU'TOl 
SUBROUTINE MXFLUT NXFLUTÖ2 

MXFUMT03 
LOGICAL   HET«0 MXFLUT04 
COMMON   /CMATRX/   INTRI(12),IMTR? »ÜET,IFACTR MXFLIITOS 

COMMON   /CHFACT/   RHOREAd?) MXFLUT06 
COMMON   /CMxFl.T/   XFRACT(lgttg),xrRHAmS, 13), ALPHA (lg,l?)  MXFL.UT°7_ 
COMMON VcSPECl/   NSPECT»Nf#OX MXFLUT08 

_COMMON   ZcYnL0/   YRlCHDfla) MXFLUTO? 

COMMON   /CNwNET/   FOUM(|00)fFUEL'rU(t?)fFDUMM(100> MxFLllTlO 
COM*ON   /CCHEC*/   SPEc»F(t?).SPEClSH3>yRATin(l2)  MXFLUTU 

MXFLUT12 
COMMON /JETOAT/ NTUBCS.YREACTf12)«T3r1?).UREACTrtg)»»H»V(taif   MXFLUU3_ 
*ZMWTfl?).CP(12)#FGSPEc(l?)»GHAT(l?>»TKE(l2)»TFR(l?>»TFL» MXFLUT1« 
« TI*1 (12),T IMg.OTHEWt(10) __^ M X FLHT15 
COMMON /GASCMP/ YRlcHf12),YPRIMEM2),FOAIRf2.12,2)»ENTH<2,12,2).  MXFLUT16 

* C0NC(16,2.12,2),HCINCP(12j.?), U( 1 2, ?) , DUMSG2C lb«)    MXFLUTIT 
COMMON /r.ASTM*/ 0Ü11TM|(96).TAU(12,2)7DUMTM2(aö) MXFLUT18 

 _C3MM0N /CMA3S/ ZMASSji2)jJHA3SH(12),FJCLL(l2)»FUELR(12S MXFLUTli_ 
COMMON /CPPINT/ PDUM(?Ö) MXFLUT20 
CQMMQlg /STrTRk/ 1 ST A , pUHSTf 16) MXFLUT21 
COMMON /CAXIAL/ XCC,DllMAX(2) MXFL"T?2 
 COMMON /CAP.AIN/ AGAIN.IENTRY MXFLUT2S 

DIMENSION F«R0R(12J MXFLUT2« 
 DIMENSI0N_r0NCtJ76_81_ MXFLUT25_ 

EOUIVALENCF (Cr)NCi(l)fCONCU,l.l.l>) MXFLUT26 
 MXFLUT27 

DATA NCONC /Ifc/ MXFL'JT28 
OATA JDIM,I ai.0,LNEi<tjRlCH,JLEAN/lg.'l72»l,2/ MXFLUT29_ 

MXFLUT3Ö 
 _D0 11 IC8l.'7hS MXFLUT31 

IF(CONC1(IC).LT.O. ) CONC1(IC)*0. MXFLUT32 
11 CONTINUE M x FJ. !III1_ 

NRFACTsNTURES MXFLHT4« 
IENTRY«1FNTRV»I  MXFLUT3S^ 

MXFLUT36 
IF (TENTRY.GT.l) GO To 100        MXFLUT37 
CA|.L MOVF(1»UREACT,U(l#L0L0)f 12#1) MXFL"T38 

100 CONTINUE , . MxFL« 119- 
C MXFLUT<40 

JL* —FG8PEC_--_IA-THE_FUEL/GA5.RATIJ) OF.SPECIE *K»     MXFLUTUI 
C MXFLUT<»2 
C*-.At>D F^TRAI^ED *ARS FLOrt TO.TOTAL M

AS3 OF A
M
BTENT GAS SPECIES MXFLUTUJ 

SPECIS(NSPFCI)«SPECIS(NSPECI )»XFRACT(NSPKCI.NSPECT) MXFLUT«« 
S> , M x F Uli «J_ 
C*  SCALE FLO« OF FACH SPEC! TO INSURE FXAfT CONSERVATION MXFLUT<I6 

DO 210 «»ltNSPECI              .__ MXFLUT<»f 
SPECtF(K)=0, MXFLUT16 

C*  SU" FLO" OF SPECIES *K* OVER.ALL TUBES.   __ MXFL'JT«J"» 
DO 200 Jsl.NTUBES MXFL"T50 
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1 

200 SPECTF(K)=SPECTF(K)tXF"HAT(KtJJ MXFLUT51 
c 

?10 CONTINUE 
MXFLUT52 
MXFI UTSJ 

c* 
IF{ PDilM(l6).NE.O. ) CALL T ABPRT (6HS(»EC TF.SPFCIF ,NF, 1 0) 

SAVE OIIGIMAI AMOUNT OF FLOW OF SEEClESCK) IN **SPECTS(K) 
MXFLUTSa 
MXFLUTSS 

c 
IF( POUM(t7).'EQ.O. ) GO TO 2100 

MXFLliT56 
MXFLUTS7 

WRITE (6.2) 
WRITF (6.6) 

MXFLUT58 
MXFL'JTS9 

WRITF (6.<4) 
WRITE (6.5) (K.K=l#!2i 

MXFLUT60 
MXFLUT61 

WRITF (6.11 (J.(XFRACT(K,J),K«1#12    ) ,J*I»NSPECl) 
2100 CONTINUE 

MXFLUT62 
MXFLHT65 

C 
CALL ALFA2(NTU8ES) 

MXFLUT6« 
MXFLUT65 

c 
TF( POUM(17).EO.O. ) GO TO 2200 

MXFLUT66 
MXFL'»T6f 

WRITF (6.2) 
WRITE (6.B) 

MXFLUT68 

MXFLUI6' 
WRITE (6.9) (K»Ksl,l2) 
WRITF (6,5) (J.(ALPMAfK,J),Kxl,12).J-l,MSPFCn 

MXFLUT70 
MXFIUT71 

c 
WRITF (6,?|_ 

MXFLÜT72 
MXFLUT/3 

WRITF (6,7) 
WRITF (6t«t) 

MXFLUT7Q 
_.  MXFLIJT75 

WRITF (6.S) (K.K=1.12) 
WRITF (6.li (J.(xFRHAT(K.I).Ksl.l?    ) . .Isl . NSPFC T \ 

MXFLUT76 
MXFLUT7/ 

2200 CONTTNUE 
C 

MXFLUT78 
MXFL'.IT7!> 

c 
**ZMASS*» IS MASS FLOW IN CUBE -J- 

MXFLHTBO 
_ .. .  MXFLUTBL_ 

MXFLUTH2 
MXFIUT85 

c* 
c* 

**FUFLI.** IS MASS OF F^EL IN TUBE -J- TN LEAN CLASS 

««FUELR** IS HASS HF FOFL IN IIHF -.1- TM RTCH fl ASS 
c* 
.c* 

**FLFAN** IS MIXTURE RATIO IN LEAN CLASS 
«•FRTCH** IS MIXTURE RATIO IN RICH Cl ASS 

MXFLUTfl« 
MXFLUTBS 

c 
c 

MXFLUT86 
MXFLUTB/ 

c 
"FQAIR— TS FlfFI  TD GAS RATTf) 

MXFLI'TBB 
MXFLIITft«? 

c 
c* 

c* 

SET MASS FLOW IN DUMMY HUTER TUBE               . . . 
ZMASS(NSPErI)sXFRACT(NSPECI,NSPECI) 

RECONSTRUCT MASS FL3W IN EACH TUBE AT NEW STATION..    . 

MXFLUT«»0 
MXFLUT91 _ . 
MXFLUT92 

_ .. . MXFLUT93   . 

— 

00 ??0   Jal.NTUHES 
7MASSHf.li = 0. 

MXFLUT94 
M*FLIIT9S 

i>o ??o KSI.'NSPFCI 
?20 ZMASSH(J)= ZMASSH(J)+ZMASS(K)AALPHA(K»J> __ 

CALL MfWE f 1,UREACT,U(I,LNEW),12,1) 
DO «11 Jsl.NTUBES _ . .. _    _    ...... 
f\&\A  *0. 

MXFLHTV6 
.      MXFLUT9/ . 

MXFLUT9S 
MXFLUT9V 

MXFLl'TOO 

- 
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r 

 .,„„.,, r „ 

FUELB«0. 
ZMA3SL«07 
2MAS3R«0. 

MXFLHT02 

DO 301 Lal.HSPECl 

C*  PERFORM U3T MIXING STEP 
C*  CALCULATE MASS OF FUEL IN EACH TUBE AND EACH ClASS 
 FUFLI    eZMASSfL) »ALPHA (L,J)»FQAIRfji>AN.L.I. PL r))«fl.«VRICH(L))» 

1FUELL 
 FUFL» aZMASSfL>»ALPHA(L«J)*FQAIR(JRICH.L»UnLn)«VRlCH(LWFUFLW 

_C* CALAUUATF MAsS MFLOW IN FACH TUBE AND FACH _CLA.SS_ 
7MASSLsZMASSl*ZMASS(L)»ALPHA(L»J)*fl.-YRlCH(L)) 
ZMASSRg/HA5SR»ZMASS(L)»Al.PHA(l »J)»YRTCHfl )  

301   CONTINUE 

MXFL'JTOa 
MXFLl'TOS^ 
MXFLUTO«> 
MXFLUT07 
MXFLUTOS 

_H.X.F.L!Ji09_ 
MXFLUTIO 
MXFL"T11 

MXFLUT12 
MXFLUTJ3_ 
MXFLUT1« 
MXFLUT15 

C*     CHECK   FOR   FRROR   IN   MASS   FLOW   CALCULATION 
 FRROR(J)SZMASS»*Z^ASSL-ZMAS_SH(_J)  

XFRHAT(MF,.f)s(FUELL*FutLR)/(ZMASSL*ZMASSR) 

MXFLUT16 
MXFLUT17 
MXFLUTIS 

MXFLUT19 
MXFLUT?0 
MXFLUTP.l 

C* CALAULATE INTERIM MIXTURE RATION 
 HFTRneZ'iASSL.'GT.O.O  

FLPRTM   s   0.0 
.1 f   *     HgTWn . )      F^PRIM   a   FUEli    /   ZMASSI' 

FRPRTM   SFUFLR   /ZMASSR 

MXFLUT«>2 
MXFLUT?3 
MXFLUT?4 
HXFLUT?5_. 
MXFLUT26 
MXFIUT?y 

C*  CALCULATE INTERIM MASS FRACTION OF RICH SPECIES 
 YINTRMg?MASSR/(ZHASSR + ZMAS8L)  
C 
JCJL CALCULATF FlHAL MIXTURE RATIOS AT NEW X-STATION 

FQAIRCJLFAN,J,LNF*)SFLPRIM 

SMALI FsFQATRfJLFAN,J,I NF W WFPHAT t NF". JI 
GGG s AMINI (GHM(J), YlNTRM*(FRPHlM-XFRHAT(NF,J))«*2« 

(l.-YlNTRH)»SMALI.F»»g) 

MXFLUT28 
MXFLUT29_ 
MXFLUT30 
MXFL'JT31_ 
MXFLUTS2 
HXFLUTS3 

FOAlR(JRTCH»J,LNEw)s xFRHAT(NF.J)»GGr./SMALLF 

CALCULATE FRACTION OF RICH SPECIES AT NEW X-STATION 
 YPRlME(J)«-SMAtLF/(FQAlRfJRICH.J.INFw)-FQAIR(JlFA N^J.LNPW)) 

ALPHA{JtLl  _IS-THE_FRACTION OF MASS IN TÜRE 'J» AT STATTON-X, WHICH 
IN TUBE «L» AT STATION X*DX 

*  UPDATE CONCENTRATIONS AT NFW X-STATION 

K»J 

»•YYVVo» IS PERCFNT OF MASS FLOW IN LE*N TUBF THAT IS POURFD INTO R 
. YVYYiO^O       . 

TF(YTNTRM .NE. 1.0) VYVY»(YPRI^E(K)-yINTRM>/(1.'o-YtNTRM) 

MXFLUT3» 
.MXFLUTJS_ 
MXFLUT^fc 
MXFLUTW 
MXFLUT38 

_MXF|J
,
T3

<
?_ 

MXFLUTÜ0 
FMXFLtlTai 
MXFLUTa2 
MXFLl'T«3 
MXFL'ITa« 

_MXFLUL<t5_ 
MXFLUT4h 
MXFLUT47. 

iMXFLUTaB 
MXFLUT<»9 
"XFLUT50 
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 I_F(VY_YYtLT.Ot0L> ÜXisU MXFLUT51 
C MXFLUTS2 
 no aoo_i = i>tQNC MXFLUTSJ^ 

CONCRHeÖ^ MXFLUTS« 
 CONCiN«o. MXFLUT55 

00 397 K0UM=1,NSPECI MXFLUT56 
.?        ._    MXFLUT57 
C*  THIS EOUAUON ASSUMES CT^CSLBH T/LHM MTX—NOT Lb»   T/MOI.E MIX        MXFLUT58 

CowCL»«en«icLN» criNca. JiEAN>t(PitMn m O)*AI pHAfKoUM>K)*(i.-     MXFI UTS? 
lVRICH(KOUM>)*ZMASS(KOl)M) MXFLUThO 
COMc»HscilNrRH*     ^ C0NC<lLJ,'TCH»KpMM.LnLD)*ALPHAfKDUMfK)*YRICH(   MXFLUTM 

IKOUMWIASS(KÖÜM) HXFL|JT62 
    IF(   T.ES.'lfc   )   TFR(KOUM)S   CDNC(T.JRTCH,KOUM,Lnin)«Al PHA(K0UM,|Q »        MXFL'JT63 

*   VRirH(KnUM)*ZMÄSS(KDuM) MXFLUT6«» 
%9T  CWMWUE "XFLUT65 

CONCRHrCl»jrRM*CONCLN*YYYY MXFLUT66 
_    JFf   I.FQ.'lh)   TFL = mMCl.N*YYYY  MXF|.UT<>i_ 

CO^cf I."jRIrH,k,LNEW)=(;nNCR.V(YPRlME(^)*(7MASSL*ZM'ASSRn MXFLUT68 
CONCfl.JLFAM.K.LNE^scONCtlfJLEAN^H^DLDJ,,   ^ MXFUUT&9 
IF(HETRD)CnNC(I»JLEAN,K,lNFW)sCJNci.N/ZMASSl MXFLUT 70 

OOP   CONTINUE HXFjJJT7J_ 
. • MXFLUT72 

 ENTHLNrO. . .   MXFLUT7S 
FNTHRHsOj MXFLUT7« 

 00 110 KOUMBJ JNSPECI    _^ _  _       MXFLUT75 
FNtHL^=cMTHLN+fENTH(JLtAN»KOUH,LOLO)*U(KOUM,LOLO)*»?750075.6taj   MXFLUT76 

** ALPHA ( < nllMyK)«(1.0-VRTCH(KDUM))«ZMA«tS(KOUM1 , MXFLUT77 
ttlO ENTHRHsEMTMRH»{FNTH(J»lCH,KOUH,LOL0)4.t»(Kt)UM,LOLD)**2/50075.6J«)   MXFLUT78 
 »*A1 PHA(<OUM>K)«YRICH(<OUM)»7MA3S(XDUH) NXF|^UT79 

FNTHR4SE«JTHRH»FNTHLN*YYYY MXFLUT80 
 ENTH(JRICH.K,LNEW)=E,JTHRH/.(_YPRIME{XJ_Ä(ZMASSL>2.M.A.SSR)) . MXFUUTBL. 

'-U(K.LNEW)»*2/S0075.b|4 MXFLUT82 
fMTH(Jl gAN,JAJLN£W)8.EJj.TH(JLE4N.K.Lm Oi MXFUUTS3. 
IFCHF1»3)EWTH(JLFAN,K,LNE>OSENTHLN/ZMASSL MXFLUT8« 

 NU(KfLNEw)»*?y5007_5.«>l<« _ MXFLUT85.. 
TIM2     2   TAl)(Kf2) MXFLUTftf> 

 CALL   HYCA«H(KJ             M.XFLUT87- 
TIMims   TAU(K.2) MXFLUTBS 
 HXFLUT83L 

CALCUl ATE H/C INCIPIENCES MXFLUT90 
111 CONTINUE          MXFLUT91 

XCJs 3.»OX % MXFLUT92 
!F(XCC.LE.XC3.AND.PDUM(12),NE.*0.) CAi L TABPRT(SHZMASS,ZMASS,t2,t0)MXFLUT93 
IF(*rC,Lf'.*C3,AYO.PD!.W{12)»NE.O,) C*l L T AHPRT (SHVRTCH, VRICH, 1 2, 1 0) MXFLUT"»«» 

 iriXCC>L£,XC3^\Q^gaiL'<(l?KNE.0«)ClLr TlBPRT (.bMYPai.».E,YPRlMEtJ.2^ 10MXFU1T9S- 
*    ) . MXFLUT96 

IF(XCC."Lf .XC3.AsD.PDUM(12)^NE.0,)CALi'   T AflPRT f UHGHAT, OH AT . 12» 1 0 ) MXFLUT9 7 
TF(XrC,Lf .XC3.A*O.Pr>UM(12),NEt0,)CALi'   Ti-pPRT f SHFQATR. FQATRf 24» \ n >   MXFL"T«>B 

.    _ ir(XCC.'LF.xC3.A>J0.PDUM(12).NE.0.)CALr   T ABPRT (iHALPHA. A| PHA, l*V , \ 0 J MXFLUT9? 
IF(   POUMfia).NE.O.    .AMO.   XCC.LEiPOUMfta)) MxFlllTOO 
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JL-CALL_l»9?ÄH*Hfi^4Cj!P.tlMlH#J^ltlfti. 
!F( PDUMfU).NF.O. ) WRITE (6,10) fXFRHAT(MF.J ) , J*1,NSPECI) 

MXFLUIO.JL 
MXFL'iTOZ 

00 «?0 K«1,NTU»E3 
rRICH(K)aYpRIMFJK)_  

•QAIR TS NOT RESET BETWEEN X-STEPS 
OH  299   lxl.NTu.BE8_    „ __  
FQAlR(JSTCH,L,LOl D)aF(J*IR(jRlcH,L.LNFW) 
FQAlR(Ji FAM,I ,1 31 D)«Fn*lR(JtF*M,l .1 NFN) 

MXFLUTOQ 
MXFLUT05_ 
MXFLUT06 
MXFLUT07_ 
MXFCUT08 

-H*_CUTP<> 
C 

U(L»I C1|.D)zil(L»LNEM) 
HCINCP(L.»LOLni«^HClNCpJLL#LNE*ä_ 

C* 
Jt* 

ENTH(JRICH„L»LOLO)S   ENTHfJR1CK,L#LNEW) 

• EHTH(JLEA*.L>LPLO>S   E^'THf.II FANfLf.LNEa). 
«UVF   CONCENTRATIONS   FROM   NFH   TO  OLD   LOCATIONS   UNLESS   VOU  HAVE 
—ScKP/GcJ<P--  

0(1 29»  ISIVNCONC 
 COWCfI.JBlrH»L.LnLPi»eOMCft.JHTCH,i.jyM|  
29«   CDNCCI,JLEAN,U.LOL0)SCONC(I,JLEAN,L,l NEH) 
?99   CONTINUE 

MXFLUT10 
MXFLUTU 
MXFL"T12 
HXFLUTU._ 
HXFLUTI« 
MXFi UT15 

IF(   PDUM(11).NF.O.    )   CALL   TABPRT(6HHrlNCP»HC!NCP,2«#l01 
IF I   PDU^f 13).«JE,o,   ).. WRITE, (fc,28*0>-tCONC<16* L« K,2)f«sl# 12) 

2880   FO»H*T(/2X.5HFUEL2//2x#6EU.S/2X,6f U.8) 
  RETURN 

JUST CHXFLUT16 
   MXFLUT17 

MXFLUT18 
 HXFUUU.'L 

MXFLUT20 
 HXFLUT21 

1   FORMAT   (rxftaHTU3F,I3#2X,l2F10.6) 

FORMA 
FORMA 
FORMA" 
FORMA 

FORM» 

T (IX.7HT0 TUBE,T3,1X,1J>F10.6> 
T (10X,12(1QH  SPErlr  >> 

MXFLUT22 
MXFLUT25 
MXFLUT2« 
MXFLUT25- 
MXFLUT26 
_MX£tUi2J_ 

T   ClOXt12(15,5X)) 
T_ (jOX,/j9HFLO*   OF   EACH   SPECIE   IN   EACH   TUBE   AT   OLJ>_X-STA 
!OH«*xFRACT*») 
T (IO*,O9MFI pw OF EACH SPFCIF IM FACH TUBE AT NEW X-STA 

1.JSX,10H«*XFRHAT»*) 
I FDRHAT (tOXf^öHSOUUTlQN OFR INTERTUBE HASS TRANSFER,/IJ5X19H 

MXFLUT28 
_ MXFL'JT?9_ 
MXFLUT30 

TJ0N./MXFL.UT3l__ 
MXFLUTT2 

TI0N,/H XFL,"T33 

1A**) 
_9  FORM* T_Jj ZXLXZJ 10H FRfTH JL#/j t2Ki L2< 10H     _JUHF 

15X)) 
10 FORMA 

ENO 

 )#/J12X, 

T (IX.15HHEAS FUFL TO CAS RATIO IN FACH TMBF./,\X.\>f 

MXFLUT1Q 
**ALP*MXFLUM5 

MXFLUT36 
12(15,MXFLUT37 

MXFLUH8 

MXFLUT40 

348 

          ~^*~*~M- 



CHX« 
SUBrtDUT 
LOGICAL 
CUMMON 

HAIN SUB,-- 
INE MXKIND 

LKGCKP 
/INDATA/ N»HF# 

MIX. FLUTTER, KINETICS, OUTPUT 

REAL 
CüMMON_ 

k 
REAL 

"CITMMCTN- 

I 

comnV 
REAL 
COMMON 
CJM^ON 

/JETOAT/ 

RCO(l 
P T (JJ 
~N 
NPTS, 
CP<12 
MWT 

,LKSCKP 
*AR,T2 ,nrTA,T?S,FARS,FlNO?C,PO, 
1 ),PC02(1I ) ,'*HC( 11 ).RNC1X(11), 
) , PS (11) »BLOC tU)»QCO(M)  

MXKINU01 
MX.KINQ02 
HXKINÜ03 
aj(MiMfl&a 

RA0(12),TS(l?),uuri2),SPV(t2),HHT(l?), 
)»FUU| <t2),SPALr>GU2),TKtU2),nTHFRl(36) 

/GASCMP/ 

VGASTHW/ 

VtJPrTRL/ 
/STrTRL/ 

«TCHT 
CÜNCC 
Tü(2, 
MrfTG 
TITLE 
LSU, 

12,?),FUEL(2.12.2),ENTH(2,12,2), 
!<>,?, 12,2)* HCTNCP( 12,2 ),0THFR( 192)_ 
12,2),HWIG(2,12.2),TAU(12,2),CPG(2,12,2) 

(20),PRINT(30) 
FlNAL,CHEMK,FIRSTM,FIPSTC,3C,nXC,NIST, 

MXKIN005 
MXKIN006 
MXKIN007 
MXKINO08_ 
MX<TN009 

_MXKINOUL 
*XXIN011 
HXKIN012 
MXKINOli 
MX«IN01<L 
MXKIN015 
MXKIN0J6 

LOGICAL 
INTEGER 
COMMON 
CÜMMDN 

J.OG I CAL 
CüMMON 
CJHIfJN 
C'JMMON 
C'JM«OM 
CUM10N 

COMMON 
C;)M»ir|\ 
LOGICAL 
DIMENSI 

/CPRIMT/ 
/TKflJrit/ 

OUKSl 
FINAL 
CHEMK 
PDUM( 
FRR.E 
FHRjT 

,PIRST M,FIRSTC  

20)  
RRMAJ,INE»R,PRERR 
PRWAJ,INERR,PRERR 

/C*ITS / 
/ClMSAV/ 
/OuV T 
/C^ASS / 
/CAxIAL/ 
/PJPlOF/ 
/OJTREM/ 
/CURlQN/ 

K1NFI| 
COREO 
COREQ 

JN CLASS(2) 

BITS» BLANK 
HGCKP(S7)     

ITLPK20),DUMKY(S7) 
OUHASS(IB) 
DUMAX(3) 
PSlA(iPJ  

MXKINOI? 
MXKIN01Ö 
MXKINU19 
MXK1NQ20 
MXKINU21 
MX<INQg2 
MXKINU23 
•*XKlNl)2a 
MXKINCJ25 
MXKINÜ26 
MXKIN027 
WXKINQ2B 

C 
C 
c 

c 
c 

NAHELIST/A/ PDUM,CHEHK,PSTA,NIST ,COREO 

_CALCULATE Pllgt WM *W   ADJUST C2Ha THERMO COEFF 

CALL ADJHC  

INITIALIZE  

KINFILXJO 
CALL SFT^(1,BITS,PSTA,3ö,) 

CALL   SETM(^, 0t,PnijM,20#HCINCP»2'l»TAU,2fl) 
NISI        3    ? 
CHFUK    «    I  
XC    s 0, 
LSTA  • 1 
FIRST^a ,T»UF, 
F1HSTC» ,TPUF, 

MXKIND29 
MXKINU50 
MXK1ND31 
."XMN032. 
KXKINQ33 
MXKINJ31 
MXKIN05S 
"XKIN0J6_ 
MXKIN0J7 
MX^INCH» 
f«XKINUi9 
.*XKlNO'lO_ 
MXKINOLI 

MXKINü«3 
MXKU'O"" 
"XKlNLKlS 
MXiriNoah 
MXKlNO"' 
«XKINngö 
HXi(INri'J9 
MX«INU5Q 
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CALL ERRORWC S300#$30o ) MXKIN051 
REAP CSiAJ MXKIN052 

C MXK1N053 
C    CALCULATE MIXTURE FLUTTER MxKJNQSt 
C MXKIN05S 

1 CALL LLLNK!_OHL_MXF_J MXKIN0S6 
LKGCKPS .FALSE. MXKINOS/ 

 LKSCKPS .FALSE. MXKIN05B 
CALL MFMAlN MXKIN0S9 
 CALL MOV£(i>TITLE,TITLEl>aO.|) MXKIN060_ 

FTRSTMS ,F*LSE. MXKINUM 
 NK     » NPTS MXKJN062 
C MXK1NU63 
JT MIXTURE FLUTTER DATA STORED AT PRESENT (2) STATION      MXK1N064 
C    CALCULATE" «OLECULAR WEIGHTS MXKIN065 

_C HXXINQfeb 
CALL   M0VE(?,MHTGU,l»2)#MWTG(l#l.l).?«»l#TGCt,l»2), MX«INÖ<>7 

 «   Tgjl »tgHjjJUlJ         MXKINDbS 
Do   6   Ksi,NK "MXKI*J06~9 
DO   S   Jal»2 MXKIN070 

~l~ "MXKIN071 
C RESET   N   ATOM  COMPOSITION MXKINQ72 
C MXKIN073 
 IF(   CONCH?, J,K.?).LE.   l.E-8   )   CONC ( { 2, J. K,g)aQ.  «XKIN07« 

SÜMC     »   0, MXKIN075 
 DO   «•   Isl.U  MXKIN076 

a   SUMC     *   SUMC*CONC(I,J,K,2) MXKI^077 
5 MwTG(J,Kt2)s   l./SUMC MX.« 1MQ7B 
6 CONTINUE MXKIN079 

_MXKJNOBO_ 
C,   CALCULATE STATIC TEMPERATURE FROM ENTHALPY MXKINÜBI 
C* MXKIN082 

10 CALL TFMH( NK ) MXKIN083 
_C HXtUNOSfl 

IF(   PDljM(l4).EQ.O.    )   GO   TO   15 MXKINQBi 
 CALL   TAaPRT(6HCASCMP,BlCH,<?12>10) \ MXKIN086 

CALL   TAöPRT(6HGASTHK»TG,96,10) MXKIN087 
15   CONTINUE MXK I N083 

C MXKIN089 
C»*« SECTION TO CALCULAIF TIME HISTQRV OF REACTIONS MX KIN fl9Q_ 
C                                                                               t     "XKINÖ91 
  DO hQ K»t»N* _MXKINDg2 
C MXKIN093 
C   RECORD STARTING P3INTF3RKINF.TIC3 STEP (JUST IN C*SE>   __ *XKIN09t» 
C MXKINU9S 
 REWINP K INF It. vxK I N[19(>_ 

DATA CLASS /«HRlCM,aHLF.AN/ MXKI*097 
WRITE(KINFIL#1913)K,RICM(K,2),HClNCP(Kr2)»(TAU(K,L)fL=l»2)» MX K 1*09« 
•(CLASS(L)»FUKL(L»K,2),TG(L»Kf2)fENTHa#K#2)#(CUNC(lC,L,K,2)# MXK!NU99 

 'ICei,ifc),>.*l#2)   MXKINQOO 
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r -»'p.;il»j|»»..-nu-u-,iiiiiii.ii.»iii J.I        .11..  I   n.      I... H  -J«l" p....    ijiiii   I.II.I iii.nn.iiii   »—»'..P' L-l.Jli.nipilnn  JII.I !• 

1933 F0RMATC.9H INITIAL CONDITIONS "FOR LAST KINPTt'CS CALCULATION«      MXKINQ01 
'60x,nHST«e*MTuar .i?,iox/t32x/8n YRICH= ,FU,8,IOH HCINCRS ,   MXKINOO2 
'Fll,8#12H 'TIME'FROM ,tl5.8,«MTO ,ElS,8,8H SECONDS» 56X/ (132X/    MXKINÜ03 
?1!?.,M,?'M P*WI.. -!U^-L= »Fli?»9»5H  T= >FlQ.f|tSH  Hs »FIS.Bt MXKINOO«, 
TJFR   (JÄS COMPOSITION, M0LES/Lb»38X/lX,(JElS,8,t JX/1X,8E15,8,11X)) MXKINO05 

_ MXKJN006 
30 GO TO (ao#<i5,50) , CHEMK MXKINü07 
JO CALL CHEHO( IflBNCH ) MXKIN008 

C MXK1NQ09 
 CO TO ((1Q><|5) » IBRNCH "XKINQiO 
C MXK1N0U 

'•0 IF( LKRCKP ) 60 TO HI  MXKIN0L2 
CALL LLINK( «HLGCK ) MXKIN013~ 
LKGCKP= .TRUE,  MXKINOII 
LKSCKPS .FALSE. MXKIN015 

jH CALL GCKP( < ) uxKINQ16 
IM FRR )' GO TO 205 MXKINÜ17 

 GU TO 60   MXKINOl»_ 
C MXKIN01? 
 «15 IF( LKSCKP ) GO T0_«6  MXKIN020_ 

CALL LLINK( <1HLSCK > MXKIN021 
 LKSCKPS .T RUE. MXKINQ22 

LKGCKPS .FALSE. MXKINO23 
»6 CALL SCKP( K_)__ •_  MXKIN02t_ 

IF( ERR ) GO TO 200 MXKIN025 
60 CONTINUE  .   MXKIN026 

CALL MavECl»TAU(l«2)rTAÜ(l»l)»i2»i) MXKIN027 
MXKINQ2B 

c   TEST FüR PRINT STATION MXKINO29 

JC    . MXK.INQ30__ 
IF! ^OT.FINAL ) GO To 1 MXKIN031 

 CALL t LINK''4ML.FI_N.) *X«IN032 
LKSCK"=, FAI.SE, MXKIN033 
 LKGCKPg.FAl.3E, MX.KLN.uiJL 

CALL SUMUP MXKINQ35 
 FI^*L = .PAUSE.. , "XKlN03f> . 

LSTA  a LSTA»! MXKIN037 
 IF( PR1SHLSTA)_-^NE,3ITS-)_GQ. TO 1 MXKINOJS^ 

100 RETURN MXKIN039 
_C *XK1N0<<Q- 

200 WHITF (6,201) MXKINCXIi 
201 FnR"Al(//2Xf25MFRV0H IN SCKP CALCULATION//!) .           «XKINOU2 

GO TO 300 MXKIN0«3 
205 WRITF. (6,20b) . ...      _ MXKINÜ14 
206 FORMAlC//2X,25HERRDR IN GCKP CALCULATION//) MXKINÜ-O 
 300 ERR • .TffUE, MXKI.NÜ<J<>_ 

IFt.NHT.LKSCKP) CALL LLINK(«HLSCK ) MXKIN0«7 
CALL ERRDRl _.   .   MXKIN049 
RETURN MXKINJ49 

 ENO ...      "XKINOSO 
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CNAHRLK »HtWgLKjt  BLOCK DATA ( A/M 1 
BLOCK DATA 

ALPHANUMFRTC DATA FOR TESTING ANO OUTPUT 

*** FOR GCKP-1 AÜßUST 1973 *»*«* 

COMHnN / LTU3 / LTHM, LDAT 

NAMBLKOl, 
MAM3LK02 
NAMBLKQ3 
NAMBLK04 
NA^BLK05_ 
NAMBLKO- 
NAMBLK07_ 
NAMBLKO* 
MAMSLK09 

COMMON / OPTS / TIMIN. TIME. BL"1K. AREA. DUM3(4) ; 

" COMMON / SPEC / SNAH(?»5^, DUMa"(*27?5rrTFFM(?)."liTNKr?sT 
*   0UH«.(?5.t>?) J  

COMMON   /   KOUT   /   TITlEf?»..   IINTTI.   IINfTO.   D.IMM1J..   FPS.'   «I.   IMJUT 

I 
LOGICAL TAPE UNIT ASSIGNMENTS * !_ ,  

NAMBLKIO 

NAMBLK12 
NAMBLK15 
NAM9LK»« 
_N*J_3 L_U_5_ 

_*** f NOT USED IN GCKp-l )»»» 
DATA     LTHM, LDAT/4. 43/ 

ALPHANUMFRTC DATA 

NAMBLKlfc 
NAM9LK17 
NAMBLK18 
NAMBLKL?_ 
NAMBLK20 
_N_J__J_21_ 

DATA     TTMF, AREA/4HTIME,«HAREA/ < 
J_* ^NAMjL-f F£_Mf__^NK/iHy a^ 1 H -Uillb IH 
I  1H ,1H / 
PATA fPS. SI/^HFP«.3HSTy 

NAMBLK22 
NAM9LK23_ 
NAMBLK24 
NAM8I.K25 
NAMBLK2S 
NA»BLK?7 

DATA TITLE/ 
* 4H    , <IH    , 4HKA3K, aHANS . 4ME*PE. 4MRTMP, 
* UHNT -,   4M PQS, 4HT*FL« 4HAMF »_OHRFACe_flHTION, 
* JIMS IN, 4H LEA, 4HN C2, «HH4-A, «HIP F. «HLAMF, 

«M UM 
DATA 
DATA 
DATA 

UNITI.UNITO/3HFPS.3HFPS/ 
_BL_N_K/iH_/_ 

NAMBLK28 
NA"BLK2(_ 
NAMBLK3Ö 
NA«BLK3I_ 
NAMBLK32 
-__/L-_B_J(31_ 

TTMIN/4HTIME/ 

NAMBLK34 
NAM9LK35 
NAM9LK36 
NAMBLK37 
NAMBLK3S 
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TNÜXTB rVTTiTRATF  N.TRATF  EQUATIONS  
SUBROUTINE NUX?B( P.OTlME.XNOI ) 
CJMMON /PSF3  / FjA,t«ET3#TP.X(16),DHr}DMw",TEa,Bb"Q#XMWT,HNFQ 

___ EQUIVALENCE (X1,X(1)),(X2,X(2)),(X3,X(3)),(X4,X(«)),(X5,XC5)), 
* (X?,X<7)),(X8,X(8)),(X9,x(9h»<X10,X<10)>, 
* cxn.xc n )), (xi?,xu2)) 

CUMMON   /GrtSC     / 
CUM10M   /Nt)XTRA/_ 
REAL MWT,K1,K2,K3,KR1,KR2,KR3 
DIMENSION   RK{«)   
DATA   C2/.0lhOJ2B6/#K3/qo7E*t2/ 

F ("2 5) , H H (2 5 ) , S R"( 25).CPZ(25),DCPR(25) 
DNOXOT 

TP t_1.8   
lia,"*P*C2/(l5qS,32*fP) 
1 

C 
_c_ 
c 

DETERMINE EQUILIBRIUM CONSTANTS 

CALL 
E01 
EQ2 
EQ3 
Kl 
K2 
«Kl 
K«2 
KR3 
TIMEK 

TH*M( TK,l, ) _       
= E XP (K 9) *f ( 2) -F (11 > -FTT2) ) 
s EXP(F(12)*F('0-F(1I)-F(2))  
= FXp(M12)>F(5)-F(ll)WF'Cr» 

Eai*5,10El3*fxP(»lfrS,l»74/TKS 
= 6 , 4 Ö~E W*1 K* EXp(-31«7,22/T K ) 

s K2/EG2 
= K3/E03 
= DT MIT 

NOX2B00» 
Nüx2noo2 
N3X2B003 
NDX2B004 
NOX2Ö005 
_NüX2B00>_ 
^OX2BÖ0 7 
NOX2B008 
NDX2B009 
NOX2B010 
N0X2B01T 
NÜX2B012 
"N0X2D013 
NOX2B014 
NUX2B015 
NUX2B01«» 
NOX2B017 
NQX2B018 

• (KR2*x2+KHi*Xl)) 
R2    = KRt*XNOT»K2*Xa»K3*X5 

15 RK(N) = R1/R2   
GU TO (lh, 10,20,40) ',   N" 

16 XNOT  S XN01*,5*PK(N)*TIMEK  
Gü TO 25 

20 XNOT  = XNflI»RK(N)*TlHEK  
"25 N     a Ntl 

GO TO 5 
40 ONOXoTs (RK(1)+2.*(RK(2)+RK(3))»RK(4))/6, 

XNOl  = XNOI+DN'JXDT*TlMEK 
XI?   a (K1»X9*X2*KR2*XNOT*X2»KR3*XNOT*X1)/R? 

C    COMPUTE DXNO/DT FOR RK INTEGRATION 
C        

XNOT  s'XNüt 
5 Rl    = 2.*K1*RH0M*(X9*X2*(K2*X«+K3*X5)-XN0T**2/EQ1* 

100 RETURN 

NOX28019 
NUX2B020 
NJX2B021 
N3X2B022 
NQX2B023" 
NÜX2B02«» 
N0X2'B0"2T 
NDX2B02S 
NJX2B027" 
NÜX2B02S 
NOX2B029 
_NOX2B030_ 
NOX2BÖ31 
NOX2B032 
NUX28033' 
NÜX2B034 
NUX2B035 
^ÜX2B03fc_ 
NOX2B037 
N0X2B038 
NUX2B039 
NDX2B040 
NOX2B04J 
MJX2B042 
VJX2H045' 
N')X2R044 
NUX2B045 
NOX2B046 
NOX2B047 
NOX?B048_ 
NUX2B049~ 
NUX2B050 

353 



* 

• 

> 

END NOX2B051 
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..... „„—..Ill J..1.11.1  IIII III-' 

CNWNET_    C3MVFPT JETMIX PROFILF* TO FIXFD-NUMRER STREAM NFT    N^NETOOl 
C SUITABLE FOR MIXING-REACTION CALCULATION? NWM£T002 

_£ . NWMETOOS 
SUBROUTINE   N?*NET NMFT004 

C   N^METOOS 
INTEGER   AGAIN NWMET006 
RFAL   MwTjX, M«ITO  ^__     NWNFT007 
DIMENSION   r.JxC;o"i,WKC.!X(SO,l2),uDF(l?) N«NETOOB 

_C N k v£ T 0 02_ 
COMMON /CARAlN/ AGAIN MWNETÖ10 

 C3"Mns-/CTNPj'f/n!AJ,0JM3(60)  ^_       '        N^SJFTOI 1_ 
CaMMOS/JFTnAT/N,RAD(I?),TOf12),U(t2).SPVO(12),MWTOfl2),CP0U2), N*NET0t2~ 

 *fO(l?}»Gtl?)f TKE0tl?),OTHR<K16)        NwNETOlJ 
eO*MnwccHFCK/DUM«(i;>),wKTPT(12),DIJMS(12>                                                               NuNETOl« 

 C OW«|VC/CM*N EV/WFCjXf^ O)yD'.'Mt>(SO)»WFCi)M(12)tDHM7t'>0^tpS T.tXt50S N w >j E TQ15 
CPMMnN/CSlTCl/M,NF,DX N*NET0l«> 
CQMMn\/ciNiP'n/XX(S),R.tR(S/S0J»,-JJfif(S15.0)#|['HOJR(5f50if      N.VMET017 

»XKJwrS,5(1,133 »PSIJR(5,SO),r,JR(5,50),NJJ(5)»NTI N"NET01B 
OMMDN/CAXTAI /f>UMB,0l.N9,x | NWNETOl' 
CO«MriS/CLUrAl /RJX(SC),UJX(50)/r>"jMio(so),XK.JX(SO,ll3S,NJ N.NNET020 
Cnn«nyc « x Fjj /j-i.ci ?i_lAluiiMAT (1 3,1?) , Ai>HA fl 2« 12J KM N E TJ2JL 
C0»*MfIN/CMASS/*TDbD(l2)»wT0T(t2),DUMl j (24) N*NET022 

CnM»nN/GAST^w/"UMl(^6),iAL(tl2.21*DUM2.tÄaJ  - Li. J1WSEJ02JL 
COMMON   /rPoiNT/   PDUM(20> NWNET02Q 
OIMENM'IN   tFACSPU3) .     .     _     ... M"NET025 
FQUIVAI.ENCF   (C0RFAC,CFACSP(13)> N*NET026 

JJAMEJü2X- 
C        FIRST   TIME    THRU,    OFRIVE   CONTINUITY   CHECK   PARAMETERS N*N£T023 

-_C , , . HkNEJUkli— 
IF(Ar,AlN.En.(>l))60   To   12 NWNET030 

.C   _ NWNET031-- 
C   REPEAT PREJET CAl CULATIHN OF INITIAL Tll9F ARFAS N.-NET032 

_£_ N «NET 033  
C    SET UP SPFCTE FLOW MATRIX FOR INITIAL STfP PROFILE N-.VET03« 

.£          _. L  .   _  N.NNET055 
CALL   SETM(?,0..*HAT,1S6,WT0T,12) N«NET03fr 
RTI? = 0.0      ,._ .    _      _ N*NET037. 
WFCJM(l)sO.O NftNtT038 

 DO__lQ_J = L#-N. VhNET039  
RTOt>r0.5*(RA0f.T)*«2*«At>(J*t>**2) N*Nt-TO«0 

„      IF(J.'EQ.N)RT02 = RAD(.M).*2  N»NETO<ll 
AT0 = 3.1<MSo*(RT0?-RTl?) N*NET0«2 
RTI?eRT1? .    _    . K'fcNFTO'13 

C NxNETO«« 
.£ IDUL FLOr*   3F_LAC.H-SPE.tLlE.   ANfl N«M£Utft_- 

C        CUMULATIVE   FUEL   FLO*   IN   FACH   TU9F, *«N€TO«ft 
C N*NfTP'j7 

WKTOT(J) = AT|,'*UfJ)/SPVO(.h K...NFTOÜS 
WTDT(J)=   VKTOT(J) \»KElQti1 
*HAl< J,J)t   «IKTOT(J) M*NfcTnsO 
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_WFeF0(.t)*WKTOT_<.JJ_ 

c 
c 
c 
c 

WFCUM(j»l>sWFCUM(jWNF 
10 CONTINUE  

SET SPFCIE3 FLOW MATRIX AT OLO STATION EQUAL TO PRFVTOHSLJL 
DERIVED FLO« MATRIX 

12 DO 14 J»1#M 
14 CALL MnVE(l,WHATri,J),W(l»J).l2»l) 

C STORE TOTAL FLOW IN EACH TUBF AT OLD STATION 
C 
 CALt MOVE(IrWTOT.wTQLO»X?tii  

INTERPOLATE WITH UIH OlSTANCE IN JFTMIX PROPERTY TAHlE 
C   FROM RpAi)T TO ESTABLISH JETMix PROFILE AT X. 
C FIRST«RAPIUS (RJX) AND VELOCITY (ÜJX)  
C 
 20 NJ»NJJ(1J_ _ 

C 
c 
c 
c 

00 SO JJal.NJ 
 CALL LSPFlTtXX.RJR(l.JJ).NTI.X.RJX(J,l).1.0i  

CALL LSPFIT(XX.üJR(1».IJ),NII,X.ÜJX(J.I).1.0) 

GET MDlE FRACTION OF SPECIF" K'AVPOINT JJ IXKJX) AND 
MEAN MOLECULAR WEICHT  _ _ _ 

 MwTJXao.O 
00 30 K»lrM 

. _ CALL LSPFIT(XX.X*Jft(lfJJ.K),NI.I,X,XKJKtJJ»K>.l,0) 
30 MWTJX=MWTJX*XKJX(JJ,K)*MWTO(K) 

CONVERT MHlE FRACTIONS TO MASS FRACTIONS ANO 
CDMP'JTE FUFL MASS FRACTION (STORE IN XJcJ<(JJ,H»n 

JK J X(JJ#NF)«Q.Q 
DO tO   K«I#M 
_X K J X (JJt K )r X K JX_( J JL»_K > *Mw T 0(K)/M WTJX 

40 XKJXfJJ,NFlaXKJX(JJ,NF)»XKJX(JJ»K)»FO(<) 

C 
c 

GET SPALOlNG HFTEROGENlETY FACTOR GJX 

CALL LFIT(XX,CJR(1.JJ)#NIT.X.GJX(JJ),1,0) 
SO CONTINUE  __ 

 GET VAL'IE OF STHEAM FUsiCTln^ (PSIJXJ «T PflT^T JJ, THEN 
CUMULATIVE SPECIE FLOwS (WKCJX) AND FUFL FLOW (WFCJX) 

PSIJX(1)«0*0 
_. WFCJX(1)«0.0    _        

00 SS K«1#M 

NWNFT0S1 
N*NET0S2 
NWNCTOSS 
N»NETOS« 
NWNETOIS 
NWNET0S6 
Nk»NET05? 
NWNET0S8 

^«MFTOS?_ 

N»NETO(S0 
N-'NgTObl 
M»NET0<>2 

NkN£T06i 
NKNETOfcd 
NKNFTQfeS 
NMNET066 
N«tA'ET067 
NWNFT068 
N*NET069 
»J«NET070 

_NWMET071_ 

NWNET072 
N*NFT07J 
N*NETo7« 
NWNET075 
N,*NET07f> 

_N"*<FTQ77_ 
N*NET079 
N«NfT079 
NfcNETORO 
H » H E T n 11 
N*N£T0«2 
N»n'f TOgj 
NWNF.TOM 
NWNETAAS 

N»NETO«b 
M«MET0«7 
N«NETn«8 

SIKNETO^O 
N*NfTO<M 
M«.»JFT0<>2 
NRWETO^J 
»JwNETO^a 
V"^FTO«»S. 
H.»NFTO<»b 
NXNET097 
N«^ET0<»8 
N*VET0<)9 
NhVETlOO 
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55 NKCJXf|,K)«0.0 NWNET101 
DO 65 JJ»i>.*NJ NHNEU02 

 CALL t FT T ( xX.P3lJRfl,,|.;).N'TI.X»P3lJX<'JJ).t,0) NWNETjQ3 
OMjXsPSMXf JJ)-PSIJX(JJ-l) NKNETlOfl 

_   DO 60 KSI,M NWNETJ05 
60 *KCJX(JJ.K)»KlkcjXf JJ-l#K)*Ö75*{XKJX(>JJ-1»K)»XKJX(J.I»K')>*nNjJ<      NWNET106" 
 65 wECJx(JJ)SMFCJX(JJ»|)»0.5«(XKJX(JJ.l,Nfj*XKjX(JJfNF))»nWjX NWNET107_ 
C • NWNET108 
C   SCALE FUFL Pi 0*3 TO MATCH JET EXIT NHNETJ09 
C NWNETnO 
    COPF*C»WFCH»»(M>/WfCJX(NjJ NWNETlll_ 

00 JO   JJ«1.NJ NWNET112 
 70 NFCJX(jJ)swFCJX(JJ)»CoRFAC_    NWNETU3 
C K1WNETUQ 
C   TABULATE RADIUS AND SPFfTE FLOWS AGAIN*T FUEj Fit)*, .NJiMLLLlI. 
C   INTEBPnuATE TO CE T REACTION TUBE BOUNDARIES AND SPECIE FLOWS.       NrfNETlU 
C N *N£T117 

~  CALL Lnf»fIT(KFCJXTRJX/N J7NFCUI7RÄD. M7O i N«NETH8 
 00 7S Ksl,M _n NWNET119_ 

75 RAP(K)8 SQRT( RAO(K) ) N*NET120 

 00 9" j*li* , JW«fT|gi 
CALL LSPFIT(WFCJX.NKCJX(1,K),NJ.WFCUM.»1HAT(1.K),H,0) N*N£Tl?2 

_£. ,    __     __ NWNET123. 
C CONVERT CUMUi ATIVE SPECIF Fl rMS TO INCREMENTAL F| 0N$ IN FACH TUBE N^NETI?« 
_£_ INVERT SPErlF FLO* MATRIX USlNd AU»»Wl_il}fi_ItMP^aiQBAGE» . NHNET125 
C NWNEM2& 
 Dü_e L _J ? Uti MMMET127. 

WHATfJ,K)=NHAT(J»|.K)-WHAT(J.K) NKNFT12B 
 80 ALPHA(K,,J)3-HAT1JAJU WHNET129. 

90 CONTINUE NWNET130 
 .00 10" J*t.'H  ___. N*NETj31- 

100 CALL «nvF(»»ALPHA(l, J)»WHAT(t,J)#l?#'l) N*NETi32 
 C N«,MC T 1 3 \ 

C   INTEGRATF VEl OCITY AND HF- TFRPGFNEITY ArROSS FACH REACTION TUBE      NNNET13« 
_t IÜ GET MEAN VALUE. N*NETl35 
e NMNET136 
 UDFllls   UJXlll NKNET137 

fi(t)      s   r,Jt<\) NW*eTt38 
 CALL-Lf lLCwFLlX^UX>UN.XcMECUM«ai0f«H.'>O NHNEH39_ 

CALL   LFIT<wFCJX,GJX,Nj,rfFCUH,&#"»-!) NHNEUUO 
00   110   Jsl.N     NWNEU01 
DMFsMFfJ««(.|»l).NFCUM(j) (gKNETjaa 

.    UIJ)s(UOF(.I»l)-UDF(J))/DHF  NhN£Tia3 
110   G(J)«AMAXlfO.O.(G(J*l)-G(J))/DNF) N»ntl\tm 
 &i-"-l -S  il N « >J E T1 <1 S- 

C N*NET1«6 
C        CORRECT   SPFCTF   FL.0«3   IN  FACH   TUBF   SO   THAT   TOTAL   FLO*   OF   FACH   SPECIE NNNETltl 
C        AGREES   KITH   TNITlAl    VALUE.   AIR   rLON   LEFT   AS   TS. tf»NgTl«fl 
C , -    ___ . . N«NETl'i9 

Of!   100   K»1.N N«NET150 
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WHATfK,M)»0.0 NWNET151 
SUMWKsO.O 
DO 120 Jsl.'M 

NWNET152 
NWNET15J 

120 nUMi«<KBSUw^KtWHAT(Kf J) 
CFACSP(K)s WKTOT(K)/SuHWK                         t 

NWNET15« 
NWNET155 

DO 130 Jsl.M 
130 NHAT(«.J)e *HAT(K#J)»CFACSPtK) 

NWNET156 
NWNET157 

IttO CONTINUE                                      , 
C 

NWNFT158 
NWMFTI59 

C   GET TOTAL FLOW IN EACH TUBE (WTOT). 
C 

Nn.NETl«»0 
NWNET161 

WHATCM.M)so,0 
WTOTfM)s 0^ 

NWNET162 
NWNET163 

00 1S1 Jsl.N 
WTOTfjisO.O 

NWNETlfca 
NWK!FTlfc5 

DO ISO Ksl.M 
150 WTDT fJ)=WTnT(J)fWHAT(Kf^) 

NHNET166 
NWNETJ67 

151 WTDTfM)s *T3T(M)*WT0T(J) 
C   DEFINE OUTFR TUBE FOR ENTRAINED AIR (H IS SPFCTE FLOW 

NWNET16B 
NXNET169 

C   MATRIX AT OLD STATION). 
C 

N*NET!70 
MWNET171 

W(M,M)=0."0 
DO 1<S0 Jsl^N 

N*NETl72 
NmNET173 

160 W(M.M)sW(M.M)tWHAT(M,j)-W(M,J) 
IF C PDIN(lh).FO.O. ) Gn TO IS? 
CALL TAHPRT(<HCF.ACSP,CFACSP,13,10) 
CALL TA<*°RT (SHPSUH.PSlJRf 250. 10) 

NWNETl7a 
   .       NNNETJ75 

NHNET176 
NNNET177 

CALL TABPBTf5MPSIJX,PSTJX,NJ»10) 
CALL TAHPRT(«HWJX2,PJK»NJ»jo) 
CALL TAHPRT(3H»AD,RAD,M,10) 
CALL TAHPRT(SHI"FCUM,WFCUMfM,|0) 
CALL TABPRT(«HWTnT.WinT,M,lO) 

c 

N*NET178 
NWNETJ79 
NHNET180 
NWNET181 
NWNET182 
NWNETJR3 

152 IF( AGAIN,NE. (-1) ) GO TO l8<> 
r 

NWNETjBü 
NWNET185 

C   REACTION TIHF (TAU) UP TO NF* STATION fSFCONDS). 
C 

NWNFTlSb 
NWNET187 

DXFTsDX*DlAJ/12.0 
Dn 170 .ISI.'N 

NWNET188 
KUNFTIB9 

170 TAU(.r,?)xTAÜ(J#2)*DxFT/U(J) NWNET190 
NHNET191 

180 AGAIN*»! 
RFTURN. 
END 

NNNET192 
NWNET193 
NHNET194 
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CNWPSI      REDISTRIBUTION OF STREAM FUNCTION FROM JETMIJ( NWPSI001_ 
C BASED ON LAST KNOWN FLOWS IN NpWNfT TUBES, NWPSI002 

_C_ NWPSI0O3 
SUBROUTINE NFWPS!(PSIMEH,NN) NWPSIOO« 

_NWP5I005^ 
DIMENSION P3INEw(50) N*PSI006 

 COMMflN/CMASS/DllMl ( 1?),FLnw(l?j,OUM?(5«) NWPSI007 
COMMr)N/JETr»AT/NT#RAD(l2j.Tn2i<U(13)'."SPV(l?).DUM3(9<>) ~ N*PSI008 

_C        NM PS J Q09 
~C   BASIC NÜMsF« OF PSI'S PER NK.WNET TUBF »ND LAST TUBE NWPSIOIO 
C MOT TO RECEIVE EXTRA PSl NWPSI011_ 
C NWPSI012 
  NPTBc(NN»l)/NT NWPSIQ13 

NTXISNT-MOD((NN~-1)#NT) ~ NWPSI014 
N*PSI0I5 

C   FIRST PSI IS ALWAYS CENTERLINE NwPSTOlb 
j NIMPSI 0 1 7_ 

Nsl N*PSI018 
P SINFjKMj »0.0 N * P S101_9_ 

C HWPSI020 
C        STEP   FROM   TUBE   TO   TUBF. N«PSIQ21 
C N*PSI0?2 
 P0   20_ 1> I f NT N«iPSI023. 

C N*PSI02« 
C FRACTION OF FLOW IN THIS TUBE NWPSI025 
C NWPSI026 
 0PSI?FL0*(T)/FLQW(MT»1) NWPSI0?7 
C N"PST0?8 
_C NJJMBER OF PST'S HERE ANQ INCREMENT **pS102.9. 
C NWPSI030 
 NPTsNPTB , NWPSI031. 

IF(I.GT.MT)fnNPT = NPTB»l NWPSI032 
OPSl = DPSI/FLOlT(NPn NJilLSLM-S- 

C NWPSI031 
C FY.AL.UAIE   MUS  IM THIS  Tt|»f NwPSI035_ 
C NwPSIOih 
 DO   10_ JsltNPJ . , NrtPSI037 

N = N*1 K'KPSI038 
 10   PSTNFW(NJsPSINFw(N-l)»DPST Nl\P_Sl0l2- 

20   CONTINUE         . NWPSIOUO 
__..ÄETURN_ .__     N*PSIO<U 

C NWPSloa2 
C_  IN THE BEGINNING« THERE ARE NO FLOHS    NWPSIOai 
C NMPSI044 
 FJHRY_NEw.Fl • KWPSloaS- 

NTI=NT*I NK.PSI0«6 
   RTl2sO.*0          __._ NrsPSIOUT 

FLONfNTt1=0,0 NWPSI048 
   DO 30 I*1«NT               . .   _   Nwpsioa' 

RTn230.5*(RAD(I)#*2»RAP(I»1 )*»2) MKPSUSO 
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ir(I."E0,NT>RT32«RA0fNTli*»2 NWPSI051 
FtON(I)*5.ttJ59«(»T02-»»TI2>*U(I)/3PVn) 
FLOX(NTh«FLOWfNTl)*Fl OW(I> 

NMPSI0S2 
NWPSTOS* 

30   RTT2«RT02 
RETURN 

NWP3I054 
NWPSI055 

END NMPSIOSb 
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COUTPP    GENERAL nuTPUT. UNIT CONVERSIONS, ETC   . .   nuTPPooi 
SUBROUTINE OIITP OUTPP002 

e niiT?Pf>oi_ 
C    OUTPUT CAN RE GIVEN IN  (|) INTERNAL (CGS) UNITS, (?) FPS UNITS    OUTPPOOI 
C _   f3) SI UNITS    OUTPP005 
C PUTPP006 
 LOGICAL    ALL Hj'CpNC/D8!JGO.FXCHR,NE_Xl»RI(PCON»TCPN# BRIEF OUTPP00 7 

*C PuTPPOOS' 
 REAL   Mn3T,TVAR>N,HtHNtHlXMW,Mg,MACH.i'sUBH nuT=P009 

C PUTPPOIO 
DIMENSION   sPNM{2,27),pRC(2S).PRX(30)7xXH(30),'ESP<2.25).DllMl(<ll)        TjTPPOtl 

C OUTPP012 
C3M^nv/DPTs/VERSI,TTMfV, VFHT>A, AREAV,FLl^,TroN/RHpCpN.'lPRCOO OUTPP013 
COu"ns/COSr)/DVAH,'ARt:A,MDOT,P, I vAR,v,RHO,T,SIGMA(?S),LS.LSP3,NE*T      njTPPOlt" 

 CDMV'ns/SINT^^T^,^I^l^HN,HW^11H^AX.NH, AJ/H,t^AX,CpRN,.JCV,KOllNT,FPRPni)TPPOt 5_ 
CÖ*"«n*,/<hUT/TITLf (20), l/NTT?» UNlTO#COJJc#FXCMR#ftELMTiei#FPS# Si7DBy60OÜTI»l»«r* 
C3MMON/*FAr/|.SR(a,Sn).XX(3O),RATF<30i,LKEP(3O),DLKFn(3O),MM(30).LHnUTP',017 
CiM«nki/*RAT/A<30),Nf3o),KArTnO),B(3n),M(?S,30),ALL*l nUTPPOlS 
CL1v«r>\/ftFJN/C'Jf «),lTPs2,l.SUFIM,FTA,n,VlSC»BFTAL OUTPP019 

"   CnM«riN/SPir/SvA«(?, <0),Mht?S),W(?si#STOJC(?5,'36j,OMFr.A(25,30) " HUTPP020 
 C3M^rv,,/XVSA/XTa('lO),ATH(00),NTH,XU.A't(2)»CX(q)tBRlFF.TTMlHT OUTPP021 

"CT*,"n,/NFCr/RR.u1XMw",,'?#r.AM"»<V, TCPR.R OHTPP022 
ClMMOi/PnRF/PKf 2H),r«K(?(\^,RK(?R>,F.f2«) •        _   PUTPPP23 
COMMns/0F«kj-'F(?fl),»LPHA(?fl),BFTA(2B,?H) OUTPPO?« 
C3M«nN/S«TP/MEGLf25),H,T2,lT *_        _ PUTPP025 
C0MMn^/r,-iSr/GRT(?5),H»T(2S),SR(25),"röi><?5)7DCpR(25) OUTPP026 

 C3M»QV/SA&S/S1, AA,BtJ,S2,OA»r)2A,0TERH. .nHD OJJT»PO?7_ 
C nuTPP028 
 FQUIVALENCF (SPMM,5"JA-( i.aji^ (BLANK,3PNM(I<'27) j  nuTPP02"> 

EQUIVALENCE (PRX(1 ).XxH(l)),(DI)Ml(|).F.SP(l,l)) OUTPP030 
C      _   _         _ OUTPP031 

ENTRY O'JTl nuTPP032 
_£ PÜTPPQH 
C ** TITLE PAGF nuTPP03<« 
 IF (VERSl JEO. MMFV) GQ TD »J . OUTPP03S 

I « 2 PUTPP036 
GO TO 99   PuTPP037 

98 I s « PuTPPOiS 
99 IF ( v E R S > A n »__A R E Ay) I » I - 1 _r> ) T PP Q 3 • 

GO TD ft00.200.300,«00),I PUTPP0O0 
100 "RITF (6.101) . ,  'JuTPPO«! 
101 PWUI (|M|#l«J(,ilHnISTANCE-ARFA VERSION) 0UTPP0O2 

GO TO 3 PUTPP003 
200 *R1TF (6.?0l) PUTPPO«« 
_2PJ__E JR -A T_ L1 H i. 12X.25MD I STANCF-PRESSURE VERSION! 0 U T PP 0 « *_ 

GO TP 3 OOTPPOuö 
300 »RITF (6.301) PuTP^n«? 
301 FORMAT (1H| ,16X,17HTIMF-ARFA vERStONI                               MjT'MPaS 

GO TO 3 PUTPPOU» 
400 *«lTr (6.101) PUTPPOSO 

361 

___ J 



""»«I»»1    I ""• I 

_0l   FORMAT   (1H| ,mx,21HTlMErPPFSSURE   VFRSTONJ  OUTPPOSl 
3   WRITF   (6.102)   (TITLE«!),I = 1,20) HUTPP052 

10?   FCIHMAT    (.H*,.i9Xt33Hr,EN.ERAt    CHEMICAL    KINETICS   PRQGR >M, | 1 X,26HNASA   LPUTPPQS3 
»FwfS~~RFSFARCH   CENTER///26X.20A«///9X,BHREAcTION,31X,AHR-ACT ION,        OUTPP05Q 

__l   38x.23HREACT!nN   RATE   VARIABLES/lOx,fcHNuMBER,7UX,|HA,J6X»1HN.9X,      OUTPP055 
*   10HACTIVATI()N/119X,6HENERGY) OUTPP056 
 KEV-1  DUTPP057_ 

IF(BRlFF)MRlTE(3)KFY#TlTir.UNTT0,FPS.SI#LS,SPNM OUTPP058 
J_i_______l_ 

C    PRINT REACTION INFORMATION OUTPP060 
 00 6 J=1.LR_ .  OUTPP061 

Nl = LSRfl^J)                                                 , OUTPP062 
  N2 s LSR^^J)  0UTPP065 

N3 = LSR(3.J) nüTPP06fl 
 Nq s LSR(Q.'j) __  0UTPP065 

WRITE (6,lo3) J,(SPNM(I,N2),I_1,?),(SPNM(I.N3).I=1.2)#A(J)»N(J), DUTPP066 
   * EACT(J)                     0ÜTPPQ67 
103 FORMAT (I2X,l2.?7X,?»o,2X,tH«,2X,2A<l723X,lPE12.*5,SX,OPFt0.a,SX, OUTPP068 
 * F10.2) ,  OUTPP069_ 

IF (Nl .GT^ 0) GO TO 5 OUTPP070 
 IF (Nl .LT. 0) GO TO | QUIPPAZl- 

Nl * 26 OUTPP072 
 GO ta  *tf       . ,  . _ OUTPP07J 

a   WRT1F (6,105) (SPNM(I,N0),!s|,2) OUTPP074 
 105 FORMAT (lH*t63X,lH.t,2x«__4) .       OUTPP075 

GO Tn 6 OUTPP076 
5 IF (NU .CT* 01 GO Tn ?0«_ QUTPP07-7- 

!F (Nil ,LT. 0) GO TO ?0a OUTPP078 
 __N _-»___ OUTPP079 

GO TO 205 OUTPP080 
20« «RITF (6.H0S) (SPNMd.Ml), 1-1.2) . . __     OUTPP081 
1105 FORMAT (1H*,27*,2A<I,2X,1HO OUTPP082 
 GO TO i 00TPP0&3_ 

205 WRTTF (6,10«) ( SPNM (I, Nj ) , T = l , 2 ) , ( SPNM( I, NO) .'I»l ,2) OUTPPP*« 
10« FORMAT._£1M»,27X,2A0,2X,tH*.25x.IH«,2X,2A0)    0UTPP085 

C OUTPP086 
C-  CONVERT ACTIVATION ENERGY TU B-FACTOR OUTPP0B7 

6 B(J) = EACT(J)/1.987l65 OUTPP08B 
C  OUTPP0R9- 

IF (.NOT. ALLMl) GO To 7 OUTPP090 
   HR1TE (6.106)      .  OUTPP091 

106 FORMAT (///51X.29HALL THIRO BODY RATTOS ARE 1.0) n,TPP092 
GO TO 11  OUTPP093 

C OUTPP090 
 Z—WRITF (6.107)  £1LJTPP09S- 

107 FORMAT (///«1X,50HA|_1 THIRD ODDY RATIOS ARE 1,0 EXCEPT THE FOLLO* Ir»llTPP096 
• NG//)          __ . OUTPP097 
K > 0 •                               OUTPP098 

 DO   12   I«l«|3        _    -       __. OUTPP099 
00   I?   J«1#lR OUTPPIOO 
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1 

TF (H(f.J) ,EQ. I.) G(J TO t? QUTPP101 
R a K • 1 
TF (K .'EQf S) K = 1 

OIHPP102 
nuTPfioJ 

GO TO fH.9.10,tn,K nuTPPio» 
__ B WRITE (6. JOB) (SPNM(K#I),K=1 ,J), J, M(j,J) _nUTPPJ05. 
108 FORMAT (5X.'2HM(,2A0, 1H»,I2.3H) s.FlO.5) OUTPP106 
   GO Tn 12 OUTpPIOT 

9 WPITF ffe, 1 Ö«>5 (SPNM(K,I),K=1.2),J,M(T,J) OUTPPIOB 
109 F n R M A T QH»,36X,;>HM (, ?A'4, | H, , 12, 3H) s.FjQ.S) n U T P P109 

co Tn 12 nuTPPiio 
10 WRITF (6.110) (SPNM(K,I) ,K = 1.2)t J,M(T»J) , nUTPPlU. 

110 FORMAT (1H*,68X,?HM(,?A0,1H,,I2.3H> S.FIO.5) OUTPPU2 
 GO TO Jg       _ ,       , 0UTRP1L3. 
11 WRTTF (6.1*11) (SPNM(K~,I) ,K = 1,2)»J.M(T.J) OUTPP110 

lit FO R M t T (IH + .100X«?H;M(.2A0.1H..I2.3H) =.F10*S^ QÜT PP11S 
12 CONTINUE OUTPP116 

0UTPPH7 
15   IF   (VERSI   .E".   TIMEV)   GO   TO   10 nUTPPllS 
 wRITF    (6,112)    HMTN»HMAX,HINT.EHAX  OUTPP119 
112 FOR-AT   (///S6X,20HlMFGRATiriN   CDNTROTs//!5x,17HMINTMUM   STEP   SlZF,   r'uTPPt20 
 *_ E 1'».'S, 3H_fJi!_3AX» IJTHMA XJjUtH   STEP   ST /F.Fj 0 ,5, 3H   C"//l SX, j 7MI NT TT n   PUTpPl21_ 

• STEP   SI7F,F10.S,3M   CM,33X,?2H*iÄXIviUM   »Eu*^lV>   FRRÖR.F10.5) "" nuTPP122 
 GOTn   IS     |          nUTPPl23 

t«   WRITF    (6,'HV)    HMIN,HMAX,HTNT,E*AX OUTPP120 
113 FOR"»T    (///ShX»?OHTMTFGPATT^M   CDNTROiS//15X,!7HMTM?MIIM   STEP   Sl?F»    0UTPP125 

* EI*r**«H   SCC,3?X,17HMAXTMUM   STEP   SI7E» F.» 0 Js. OH   SEt//l SX , 17HIMTI ADÜTPP126 
«L   STFP   ST/F.FIO.S.OH   St-C.3?X,2?HMAXlMUH   RELATIVE   FRRMR.F10.5) 0UTPPL?7_ 

C nUTPPl?8 
JJ   **    SFCONO   PAGE__ 0UTPP129 

15 NRITF    (6,11«) nUTPPl30 
lia   FORMAT    (JH1 ,S0X»3IH**   ASSIGNjFO.VARIAnLF-PRlFTLF   **//)    _ OUTPP131 

GO   TO    (lh,Iß,19,19,?0),ITPSZ OUTPP132 
_C , QUTP_Pi33_ 

16 GO   Tn   (116.216,316.016).IPRC.00 C10TPP130 
C __     ASSIGNED   VAPTA3LE    TABLE . , __      _ OUTPPUS 

116 »UllF   (6.117)   Xü.AU 0HTPP136 
117 FO«MAT    M<4x,hüHTHE   ARFA   IS   CALCULATED   BY .INTFRPOLATI ON   FRHM   THF   FJ0UTPP137 

•LI (HING   TARLF//36X, 7'HsTATIf)N,10X, 17HAXlAL   DISTANCE      ( , A2 . 1H) , 1 OX .    HUTPP139 
 *_7HAI<EA__.L*jyiiJLljJiUJ ÜUTPP13?_ 

GO   Tn   S16 nUTPPlOO 
216 wRITF   (t.?l7)   XJ.AU  __ OuTPPlOl 
217 FORMAT (32X.6BMTHE PRESSURE IS CALCU/ATED OY INTFRPOLATInN FROM THQUTPP102 

*F FlLLO-fNG TAHL^//36^,7HSTATIO'J.10x.l7HAXIAL DISTANCE (,*£,}*), flUTPt'loS 
*   9X, I JMBRESStiRf      (.2A0.1H)) OUTPP1O0 
 G0_IO__S16_ QUT^IOS, 
316 WRITF (6,317) AU nuTP»Mq6 
317 FORMAT (30X.60HTHE ABEA IS CALCULATED BY INTERPOLATION FROM THF F00'»TPP107 

*LLn«TNG TABL*//S6X,7HsTATinN,10X,llHTlME (SEC),16X.7HAREA ( ,A a , 0UTPP108 
* A1.1H))             .  . nuTPP109 
GO Tn 516 nuTPPlSO 
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aib WRITF (6,<M7) AU ntiTPPl5i_ 

*F  (,2A4,1H)) 
516 DO 17 1=1,NTB 

U17 FORMAT (32x,t>8HTHE PRESSURE IS CALCUIATED BY INTERPOLATlnN FROM THnUTPPt52 
•E FQlLDWTNr. T ABLF//36X , 7HST A T ION . 1 OX 11 1 HT I ME  ( SFC ) , 1 5X . 1 1 HPRES SU.»QLl Tp pj.53_ 

nuTPPisa 
   0UTPP1S5 

0UTPP156 
   0UTPP157_ 

OUTPP1SB 
 a UIP iii5^_ 

17 WRITF (6.616) I,XTB(I),AT,B(I) 
bib   FORMAT (3BX>l2.laX.lPEl?.5»ISX,£I22sL 

GO Tn 21 

IB   GO   Tn   (219.318»<M8,$1R),IPRC0D 
_     ASSIGNED   VARIABLE   POL^NOMIAI  
21B   WRITE    (6.219)   Al)#CX 

_?»JLf3RMAT-(«0xf52HTHE   AR£A_IJ_£ALCUUATEO-fJ'OM_jHE  FOLLOWING 
»L//23X.6HAREA   (,AU,Al,5H)   s   (,1PE12.S.9H)X*»3   •   (.FI2.S.9H)X«*2 
*(.Fl?.S.6H^x   •   (.E1?.S.1H)1  

GO   TO   21 
_3U  WRITF   (6»3f9)_AU._CX_ 

PUTPP160 
       0UTPP16L. 

OUTPP162 
POLYNOMUnUTPP16J_ 

•   0UTPP16« 
 QLLIPP_Lfe5_ 

C1UTPP166 
 i    ___     OUTPPI6L 

319 FORMAT (3BX,56HTHE PRFS3URF IS CALCULATED FROM THF FnLlOWlNG PniYNnUTPP16B 
_*nMIAL//2QX1lQHP«ESSilR£__(J2A<l.5H)_^„.(IlPEl2r5J_9HJX*A3 • .(.El2.'b. 9H)0UTPP169_ 
*X**2 • (,E12.5.6H)X • (,F12.5,1H)) PUTPP170 

f'Q   TO 21 , . DU 1PPJJ-t- 
418 WRITF (6.U19) AU.CX OUTPP172 

. 119. FORMA T._t4)0X/52«LHE_AREA_IS_tAtCULATEn_FRDM THE FOLI OWING POLYNOMI AnUTPPl 73 
»L//?3X,6HAREA (,AU,A1,5H) S (,1PF12,S,9H)T**3 • (,F12.S,9H)T**2 • 0UTPP17« 

 *(#F.12.5i6.HLT_*__(.EL2^5ttHlJ .   OUTPP175 
GO TO 21 nUTPP176 

Slfl WRITT f6.5l9^ AU.CX _DUTP-PIZ7- 
519   FORMAT   (S9)(,S6HTHE   PRESSURE   IS   CALCUiATED   FRnM   THE   FnLI OWING   Pni YNnuTPPl 79 
 *.QHJ_A| //2.QX,.inHP^LS-SUff£- (-^2AAi3Hj,_S-_(IlPEl2;5LJL9m-I*Al_t_t.E12.'5.9H)UUTPPl79- 

*T**?   •   (,Elc.5.6H)T   •   (,E12.5,lH)) OUTPPlflO 
_, G0_ID_2J OUTPP181 

C OUTPP1B2 
-C 3PECUI AREA   FUNCTION QUI?P\M 

19   WRITF    (6.11B)   LSUBM,ETA HUTPP1B9 
11A.FORMAT Ji|lx,50KIHE.AREA_LS.EALCULATEA FäOM   THE FOLI 0WlN£_FUNCTInN/nUTPPl8S_ 

«/«6X.16H1/AREA   s   1    -   (X/, f \ Q . 3, <IH) * * ( ,F 1 0 .5, 1 H) ) nUTPPl«6 
 IF -LLlPSZ^En_.q)   WRITE. (6.1118)   D.VySCBtTAL        -        - 0UTPPIB7— 

GO TO 21 

111B FORMAT (/6X.20HHYDRAÜI IC DIAMETER *,FH.a,lH CM,7X,?3HVISrOSITY COEnUTPP188 
 »FFIClENT «.Fl?.q«10H C-M/fM-SFr.7X.AHBET* 8.F7.1) QUTPPia?. 

HUTPP190 
0UTPP191- 
0UTPP192 
OUTPP193 

C    ZERO VELOCITY - ASSIGNED VARIABLE NOT REQUIRED 
.... 20 WRITE (6,lJ9)         

119 FORMAT (36X,60HTHIS IS A V«0 PROBLEM - AN ASSIGNED VARIABLE IS NnTnUTPP19Q 
 « RFQUIREn) OUTPR1J9-S 
C 0UTPP196 
C    NEGLECTED SPECIES       .   PUTPP197 

21 IF (II .NE." p) GO TO 22 OUTPPl98 
_ .   WRITE (6.120)-.   OUT, P199 

120 FORMAT (///31X.70HNO SPECIES WILL BE PFRMANENTLY NFGLECTFD FROM ALPUTPP200 
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*L   ERROR  CO*J?.lfiEMlUtfai  
GO   TCI   228 

_W R iTf"    (b.l?l)  
FORMAT C///3lX,b9HTHE FOLLOWING 

* f.R'fnR CO*JSJDE.RAJIONS//J  
KM 
_00 2« TI = 1/11  

I e NECLflTJ 
K T K • 1  
IF (K .EQ. b)   K = 1 

_   GO TO (23,20,25,26,27),«  
zi  WRITF (b.i?^) (spNH(j,n.jsi,2) 

122 FORMAT (blX,2AUJ  
GO TD 28 

 2a_«(RT TF (b.\ ?i)    (SPNH(J.I).Jal,2) 
123 FORMAT (tH4.,7bX,2A4) 
_.   GO Tn 28  
?5 WRITF f6,124) (SPNHfJ,lY,Jsl,2) 

12a FORMAT (tH*,aaXj2*aj  
GO To 28 

_Jb_«*\T t    (b.l?5) (S PMM(J,n.J«l,^) 
125 FORMAT (1H*,92X,2A4) 

GO TO 2B   
27 WRITF (h.l?6) fSPNHfJ,I),JB|,2) 

12b F:IRM4T (1H+,28X,2A4) 
28 CONTINUE 

  OUTPP201, 
OUTPP202 

_____ n . QUTPP205_ 
SPfCTES WILL BF NEGLFCTEO FROM AlLOUTPP20* 

•  ..nuTPPpos, 
OUTPP206 

  .OUTPP?07_ 
OJTPP?08 

 0 U T P P?__?_ 
ÖUTPP210 

 PUTPP211. 
OUTPP212 

 OUTPP2LJ. 
0UTPP214 

 n u T_PP 21_5_ 
0UTPP2t_ 

  . . OUTPP217 
OUTPP218 

     OWTPP219 
OUTPP220 
 0 UIP P22 1_ 

228 IF (R'<nciNl WRITF (6.112b) 
112b   FQR«A T (///3BX,.6HTHE VQLUME (DENSITY) WILL BE »1^   CQMSTAMT FQR 

«MIS CASE) 
IF (TCHNJ) WRITE (b#2l2bj ___  ', 

2126 FORM»T (///'40X.51HTME TEMPERATURE WlTl BE HELD CONSTANT FOR THIS 
 *ASF)  

RETURN 

FNTRV OUT2 

INITIAL 
_J-EI_L2. 

CONDITIONS 

IK.N0T.SRTEF)wRTTE(b,l27) 
27. F OR MA T   U mt.SJ &t?J>itli   -JN 511AL_ CONDJl_10N.3 »»//_ 

GO   TO  29 

ENTRY   OUT3 

GENFRAL   OUTPUT 
KEY = 3     , _... - .  
IF(NFXT.OR..NOT.BRIEF)WRITF(6,128) 

28 FORMAT (1H1)   _    

OUTPP222 
OUTPP223 
0UTPP22« 
0UTPP225 
0UTPP226 

_DÜT-P-P.227_ 
OUTPP229 

TnUTpp?2». 
nuTPP?^o 
OUTDP231 

CriUTPP2?2 
Q'JTPPP.i 
OUTPP23« 

.OUTPP23___ 
OUTPP236 
OUTPP237 
OUTPP2J8 

_DUTPP259_ 
ÖUTPP2aO 
nuTPP211 
0iJTPP2a2 
OUTPP213 
0ÜTPP2«*» 

-_DUT.PP_2«5_ 
nUTPP?«6 
nUTPP217 
GUTPP2U8 
ouTPP2a? 
OUTPP250 
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29 MACH s S0RT(M2> 
• 

0UTPP251 

c 
MAX s MAX0(LS,LR) 0UTPP252 

rt'JTPP255 
TFNT « 
CSUM e 

07 
0.* 

PML'Jr, s AL0C(P*MIXMW) 
TOTAL ENTROPY_AJND MASS FRACTION SUM 
00 30 tsi.Ts 
IF (STG«A (T ) tFQj 0.') HQ TO 30 
TFNT s TENT • Slr>MA(I)*(SR(I) - A|_nGf SIGMA (I) ) 

30 CSUM a CSUM • Sir,MA(I)»MW(I)  
TENT a TENTM.987165" 

PML0G1 

fXXH r 0. 
ENFRGY EXCHANGE RATES 

31 

no 4i J=I,IR 
XXHCJ) * XxCJ)*DElHlJJ_ 
TXXH e TXXM • XXM(J) 

nuTpP2sa 
OUTPP255 
0UTPP256 
OUTPP^57. 
OUTPP258 

J3U!?P253_ 
Qi)TPP?60 
OijTPPPM 
0UTPP282 
0UTPP263 
0UTPP26J 

_0UI?PZ65_ 

IF (VERST .EQ. TTMEV) GO TO 32 
TIME s OVAB  
X s TVAR 
r.O TO 33. 

32 TIME = IVAR 
X * DVAR  

33 TFfHPTFF^AMO:.NOT.NFXT>r.n TT 90 
IF(UNIT3.NF.FPS)G0 TO 48 

CONVERT FR'JM INTERNAL (CGS) UNITS TO FPS UNITS 
_X »JUiA2iM  
ARFAA s ARFA/929.'030« 
ttiiia = aaaizAauM2i2  
PP   =   P«21U.2 

-VV . »   tf/30.08  
RHOO   =   RHO*62.<J3 
Tt   1   Ttl*i  

XRITF    f6.1?9)    TTHF.ARFAA.X.PP.NH. 
* TT.O:)TM.TF4T,FRRN,MACH,KOUNT,GAM 

129   FJRMAT   C16X,<)HTIME, lPEl<j.'b,5H   . SE 
* lax, J«HAXT»L  POSITION,FI«.'S»«H 
* ??M1NTFG-?ATIDN   IK.01CAT0RS//22X 
•OM   LAST   PRTNT,9X, I«/2}X, 1 OH(L*/FT 
* JJH-AVEi{A-Gj_SJF.P   SIZE^0JE-2'U5723X 
• ,30X.,>OHr JNTRJI LING VARIARl.F.llX, 
*ERATuXE,E19.S/?3X.7H(nEG P)/22X»l 
*SEC)/?PX#7HFMTROPY.F?^.S.5(>X,I«H» 

•/LH/OFG R)/22X»11HMACH NurHEK.lPf. 
• II«. I3//2?X,SHGAMMA,(r?s.'

,i) 

V^A^H«RHO 
MA 
C.laXfaHAR 
FT///?0X,1 
»8MPRESSUP 
**2>/2?X,8 
j8HfFL/SEC 
?A1/?<X,10 
4HM»SS FLO 
ELATIVE EP 
19.S.30X.2 

0* IS.NAM (X.JCVUI»! «2i* 

EAftl«.S«7H     SQ   FT, 
5HFL0*   PRHPPRTIFS.OSX» 
E.E22.'j.30X»21MSTEPS   F 
•n'KLortTY.E??.''>,inx, 
)/22Xi7HDENSITY.lPE2X. 
M(LR/FT«*S)/2?XtHHTFM 
ft RATE ,F16.S/?3X#RH(| H 
Rnw,0PF?7.S/2-<X, loHTRT 
OHPRFDICTOR   ITERATIONS 

HUTPP266 
DUTPP.261 
0UTPP268 
0UTPP2(i9_ 
OUTPP270 
ntiTPP?7i 
HUTPP272 
OUTPP27J 
OUTPP27« 
0UTPP275 
01JTPP27«» 
_aul£EZ2J 
0UTPP278 
DUT?P27.9_ 
OOTPP280 
0UTPP2B1_ 
0UTPP282 
..ÜUIPP23JL_ 
OUTPP2B0 
OUTPP285 
0UTPP286 
0UTPP287. 
0UTPP288 
.QUTPP239 
n'jTPP?90 
0JTPH291 
nUTPP«»92 

K0UTPP2(>! 
OUTPP*9« 

5;JUTPP29S_ 
P0UTPP29» 
/nlJTPP^97 
UTLiTPP?93 
«0UTPHP99 

nuTPP^oo 
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 SL_ 
IF   (12   ,E0.   0)   GO   TO   3« 
IS   «   II   »   1  

33 

30 

00   233 
KK   =   N 
FSP( ir# 
FSP(P. 
wRITF 

'   2A<*)) 

K=IS,IT 
EGL(K) .  
K;  = SPNMM.KK) 
K)    =    SPNM(2,KK)   
(fe.130)    ((fSP(I.K).I«l,2),KsTS.TT) 

(1H«,8tX,l8Hr.LIMIMATED   SPFCTEs,13X,2Aq,?X.2AÜ/(113X,2A 

ja   WRITF 
,31   FORMAT 

CONV _a 
IF (CO 

(h.ljl) 
(//SbX,19HCHEMICAL PROPERTIES//) 

NC ,ftR. FXCHR) GO To 36 

~PRINT MASS FRACTIONS AND REACTION CONVERSION RATES 
WRITF f f>, 132)    _    

132 FDRMAT (tX. 7MSPf.CIES.tiX, 13HMASS FRACTIDN#SX# 13HMOLF FRACTION," 
 *_ ? 7 H N F T S P F C I ES PR at! L) CMQN g A TF . 5 x. 8HRE A C T I ON, 3 X. 2BH N. rj_g EACT 

*ONVF«SI0\l RATC3X, I3HRATE CONSTANT) 
WRITF  (S.133)   _             _ 

133 FORMAT (S0V,rSH(MnLF/'FT**3/SEC),llX,*HNUMBFR,7X,?2M(MOl E-FT** 
**2/SEC). 7X,llH(cr.S UNH31L  
DO 3S J=t ,| R 

SS PRXt.t) * XKfJi  
CONV = l./ft2.«3 
60 TO 37 ,  

36 If (COwC .nR.\(.NOT. EXCHR)} BO TO 19  

nu 
00 
 nu 

ou 
nu 
ou 
nu 
nu 

,?x,ou 
nu 
nu 
ou 
OU 
ou 

__QU 

3X, 

1SÜL 

3/LB 

nu 
ou 
nu 
nu 
nu 

cou 
ou 
Ou 
OU 
nu 
ou 

__QU 

_.i 

1 

PRINT, MASAJEFACTIONS AMO ENFRGY EXCHANGE RATES 
(h.1 J<0 

nu 
QU 
nu 
nu 
ou 
nu 

mRITF 
3a FORMAT 

* 27*NE 
«HANuF. 
w WI T F 

l5_f3.R*AT 
• 2/sEl") 

COMPUTE 
37 On 3H 
3B PRC(I) 

(1X,7HSPEriES.'lX,13MMASS FRACTION.3X,13HMnLF FRACTION, 
T S»FCIES PRODUCTION RATF.5X.8HREACTIJN,SX,?üHNET FNERG 
R ATF,5X,13HRA1F. CONSTANT)       
(f>.n5) 
•.(S"XzlbHrM3j-t./FJ-*«3/SEciillXff.>tN-J.>lQER«6X.?lH.(BT'J">:T«»3 
.'X»llH(CGS UNITS)) 

U
A3S FRACTIONS 

1 = 1, IS 
= STGMA(I)»MW(I) 

.14  

3<J IF ((.NOT. CONC) .3R. FXCHR) GO TO 0.1 

PPI^.'T "OLAR CONCENTRATIONS AND REACTION CONVERSION RATES 
WRITF (6.136) 

OU 
3X, nu 
Y FXCnj 

Ou 
nu 

/'L8**nu 
nu 
OU 
ou 
nU 
nu 

 ou 
OU 
ou 
nu 
m< 
nu 

TPP301 
TPP302 
TPP303 
TPP30a 
TPP305 
TPP3O6 
TPP307_ 
TPP308 
TPP3n?_ 
TPP310 
TPP311 
TPPJ12 
TPPJ13^ 
TPP31« 
T2P315- 
TPP316 
TPP3J7 
TPP318 
TPP319 
TPP320 

TPP?2_L 
TPP322 
TPP323 
TPP32<» 
TPP325 
TPP126 
Tppsgy 
TPP328 
TPP329 
TPP330 
TPP331 
TPP332 
TPP333 
TPP33« 
TPP335 
TPP35S 
TPPJ37 
TPP338 

TPP3 39 
TPP3«0 
TPPjai 
TPPtU-2 
TPP3a3 
TPP3«<» 
TPP.3M5_. 
TPP3«!» 
TPPjq7 
TPP3U3 
T?Piy9 

TPP3SP 
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136 FORMAT (!X.7HSPEriES»aX,t3HCONCENTRATlON.3X,13HMO|.F FRACTION,3X,  OUTPP3S1 
" * ?7HNET SPFCIES PRODUCTION RATE»sXf8HREACTI0N,3X,28HNET REACTION COUTPP352 
«ONVERSlO'j RATE.3X.MHRATE CONSTANT) 0U T P P JS 3_ 
MRI1F (6,137) OUTPP3S4 

J37   FORMAT   (iax,13H(MOLFS/FT**3),?SXti6H(MnLF/FT**3/SEC).llX.6HNl)MHER,'lUTPP355 
*   7X,??H(MdiE-FT**3/L8**2/SKC).7X,liHfCG3   UNITS)) OUTPP356 

 DO «0 J=1,|R OUTpp357_ 
«6 PRXU) = XX(J) 0UTPP3SB 
 cQNv = i.Vfcg.'as OUTPP3S9 

GO   TO   H2 OUT»P360 
C .     .        0UTPP3M.. 
C    PRINT MOLAR CONCENTRATIONS AND FNERGT EXCHANGE RATES 0UTPP362 

HI   WRTTF (6,13,8) '         0UTPP363 
"138 FQRMAT (»X.7HSPEC1ES.OX,15HCONCENTRATION.3X,13HMOUF FRACTION. 3X.'  HUTPP364 
 « ?7HNFT SPFCIES PROPUrTiriN RA TF. SX. 8HRE ACTTHN.SX. ?/i HNF.T FNFRfiY EX C QUlfi£lii_ 

*HANGF RATE.5X.15HRATE CONSTANT) OUTPP366 
 WRITE Jf6tl3H  0UTPP36?__ 

13<> FORMAT (!2X,13H(MOLFS/FT**3),?SX,|hHfMOLE/FT**3/SEC).llX.6HNiJHBFR'TJTPP368 
 * 8Xf;»|HtB:TU-FT»»3/LP»«2/a£Ci.7X.UHtfftS UNTTS))   0UTPP369 . 
C OÜTPP370 

_C COMPUTE  SOLAS rnKjrFNTRATTnNS , mJTPPJZl  
«2   00   43   1 = 1.1 S OUTPP372 

 M  ^RCCH   «   STSMAftHtRHOri ^  QUTPP373- 
C . OUTPP37« 

M  PO   «7   IJsl^MJtX  OUTPP375 
IF   (TJ   .GT.   LS      .'OR.      IJ   ,GT.*   LR)   GO   TO   a5 OUTPP376 

 E-10L .=   STGMAH,1)*MIXMW OUTPPT77  
ww   =   w(U)*6?.43 OUTPP378 
 XXX = PRX(TJ)«CONV       OUTPP379__ 

WRJTF (6.1/10) (SPNM(I,Ij),isl,2)»P9CfU).FM3l ..MM, t.t, XXX.RATE(IJ)  DUTPP380 
 1«0_FORMAT C2X.2AU*2X.lPEt?..5.^X.El2.5.1tX.El2.,5,16X,I?,iax.El2.S,ltX,0UTPP381 _ 

* E12.S) 0UTPP382 
 GO TO 07  _nuTPP-3&i  

15 IF (T.I .GT* LS) GO TO «6 OUTPP380 
 FHOL-» SIGMA(UJ*MLXM* nUTPP38S. 

MM s *.(IJ)*6?.<!3 OUTPP386 
WRITE (6.1U1)-(SPNM(I.IJ),1 = 1,2),PRCUJ).FM3L^WW    OUTPP387 _ 

iai FORMAT (2X.2A«.px,H'El2.5,«X.E12.5,lix.EI2.5) OUTPP388 
 Gf) In (17 OUIPP3S9  
46 XXX = PRX(TJ)*CONV OUTPP390 
 WRITE   (6.1421   IJ.XXX.RAIECIJ)  OUTPP391.   _ 
102   FORMAT   (79X,l2,|«x,lPFt2;5.1lX.El2;S) 0UTPP392 
m   CONTINUE ... ... ... _     HUTPP393 . 

TXXH   s   TXXH»0.02883 0UTPP394 
-WJUlF -th.la»    MlXHtU-IXAH.CSUM nuIPP395 

1<»3   FORMAT   (   /UX,?»MMTXTURE   HtUFCUlAR   METGHT, F 1 3 .5, ">X , ?6HT0T AL ENERGY   nuTPP3<»6 
•EXCHANGE   RATE,1PE15.5,7X,17HMASS   FRACTION   SUM.OPFja.8) nuTPP39? 

MRTTE   (6,lad) nilTPP398 
ltd   FORMAT   (a9X«21HCBTU-FT«*3/LB*»2/SEC>)               - OUTPP399 

GO   TO   78 nUTPP'100 
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US   IF (UNin .HE.   3D GO TO 63 

CONVERT FROM INTERNAL (CGS) UNITS TO 551 UNITS 
x = x*.'01  , !  
APEAA = ARFA*,0001 
ODTM = MD:)T*O,O01  
PP   s P*l'oi32SF*05 

__vv_s_v* toj  
RHDD e WH'J*1000. 
TENT a TFNT*ai8«.'0  

OUTPP401 
OUTPPaOS 

-QUTPPA5JL 

125 

WPI 
* T, 

» tu 
* 

* RAR 
* 20 

iLFt-E. 
* 22 
*G/0 
* 1! 

IF (S 
DOTM,T 
HAJ (lbxfa 

1«5) 
'EMT, 

X.1UHA 
?PH!\T 
LA:<T O 
E STFp 
HC3NT? 
19.S/P 
X./MEM 
Er. K ) / 
X.13// 

X T Al 
Er.RA 
«TNT 

STZ 

II LI 
3*JL7. 
TR'IP 

TIME. 
ER«N,M 
4T1*E. 
P3Sff 

TI'.lN T 
,9X,Ifl 
F.0PF2 
NG  VAP> 

-i f ? E r. 

Y.E2VT 

5HGAMM 

AR^A 

ACH, 

'PE_L 
I3sj. 

/2*X 
U.S/ 
lAftL 

5,30 
H H« 
A.E2 

A.X,PP,N 

KOilNT.G* 
'».S.SH 
Flu.s.an 
ATORS//2 
,BM(M/M* 
23X,7H(M 
F, MX.2A 
?X,IttKMA 
X.'lUHHEL 
M"FR,1PF 
5.5) 

H.VV,AVHf 

IMA 
SEC.lay ,j> 

M    ///2fl 
2x,AHpRES 
*2)/2?X,B 
/SfC)/?2X 
4/23X>H( 
SS FLnw  a 
ATlVE FRR 
19*5,_30X, 

RHOO»(SNAMfI»JCV>,!=!/?), 

X,1SHF 
SUPE.F 
HVFL^C 
.7H0FN 
KU/M** 

[lR,0Pf 
20HPRE 

FJ_«,5,7H . 
Li*' PtfnPF 
22.5.3nx, 
TTV,K??.S 

StTv.IPF? 
3)/??X,l I 

b.S/?3x*8 
27.S/23X, 

OICTOR IT 

SO_M 
R T I f S 
21HST 
,30X, 
3.'5. 3 
HTFMP 
Hf KG/ 
lhHf J 

FRATI 

IF (12 ,FQ 
IS = II • • 
DO 2«P 

0) GO TO «9 

  KK. = 
KrlS.IT 

NEGLCKl 

OUTPP«0<I 
"IUTPP105 
nuTppa06 
HÜTPPU07 
nüTP°«09 
n' IT P P '10 9 
puTppul0 
njTPPai 1 
DUTPPI412 
OuTPPaj 3 
nuTPPal« 
nuTPPai>_ 
OUTPP4I6 

FPS F Ml1 IT ['Pal / 
17HAVtOUTPPUl 9 
OX,   nUTpP<M9 
FRATl'RrllJTPPq20 
SEX)./. nDTPPU?l_ 
OulF/*nUTPP«22 
HNS,      I1UTPPU23 

OUTPPU2U 
OUTpP/125 
OUTPPU26 

 flUTPPBET 

" « 
«5X, 

FSP(I»K1    =   SPNM(l,KK) 
2'»8   ESP(2,K)    =   SPNM(?,KK) 

WRITF 

Kl    =    SPNM(?,KK> „ ,  
(6.H0)    C(ESP(t,K)7lsl,2),KslS7lT) 

49   WRITE    (6.131) 

CONV   =   U.lflUO 
JJ   (CJNC   fnR.   FxCHR)   GO   TO.5». 

I»* 

_.§0 

P?INT MASS FRACTIONS AMP REACTION CQNVFRSTUN PA 

WRITF (6.U2) 
*RITF (6.J«6)     
F^PIAT    (SOX. 15H(MOLE-'M*«3/SEC).12X.6HNUMRER.7X 

*/SFC),BX, MHfCGS   UNITS)) 
O'J   50   ,tsl,| R 

. P.RXCJ)   =  «iLU  
CONV   =   0.001 
GQ   To   5?. 

TE_S_ 

,2lH(MniF -M**3 

51   IF   (ClNC   .OR.    (.NDT.   FXCHR))   GO   TO  5<l 

ntiTpPu?9 
0UTPPa?9 
OUTPPU3C 
OUTPP't SI 
nuTPP«^2 

_J1UTPPU3 3_ 
HUTPP«34 
nuTPPu35 
nUTPPü \b 
nutPPui? 
OJTP>'«39 
nt'Topy ^9 
nuTPPttao 
ntiTPPuul 

/KG«*20üTPP«U2 

OUTPPual 
(i'jT?P«aa 
nnTPPu«5 
ruiTPPu«6 
OUTpPuuT 
TUTPPyaB 
nUTP*J<419 
iTUTPI'USO 
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Ml.l ^      H-l      t   lllllll.»-.!!    • !      LL    LIU  I     ••   III!     H   1IUII   I    !     Ill       !  JW».«1H I n •    I    11, II I ».• •! _ HIIIIPPI!-»  •     ••••••I  ., ,•,..••-• . _ 

C  PRINT MASS FRACTIONS fcjjD ENFRGV EXCHANGE RATE» __      0UTPPU5J 
WRITF (6.154) 0UTPP«52 
WRITF (6.1a7) nuTPPJ.55 

147 FORMAT (S0x,15H(M0LE/M**3/8EC),12X.6HNUMBER,7X,22H(JOULE-M*«3/Kr.«>*ÖUTPPUSa" 
 «?/SEc)»7X,llH(CGS UNITS))      0UTPP«SS 
C 0UTPP456 
C   COMPUTE MASS FRACTIONS QUTPPUS7 

52 00 53 le!,|3 0UTPP053 
53 PRC(I) = STGMA(I)«HH(T) DüTPP45'_ 

GO TO 59 , OUTPP«60 
DJTPP«6l 

54 IF ((.NOT, CONC) .OR. EXCHR) GO TO 56 C1UTPP462 
_C T__     0'JTPP46_ 
C    PRINT MOLAR CONCENTRATIONS AND REACTION CONVERSION RATES 0UTPP464 
 WRITF (6.lib) DuIEPJlti. 

WRITF (6»laB) QIJTPP466 
 118 FORMAT .(!2xrL2_MaLFS^M-*3)j_26X#J5H(M0LE/H*»3/SEC)f'l2Xj6MNUMBER,7XDLiTppüh7 

»,2lH{M0LE*M**S/KG**?/SEC),flX.11H(CGS UNITS)) 0UTPP068 
 DD_55_JsL»LC 0UTPP469 

55 PRX(J) - XX(J) nuTPP470 
 CONV - 0_0nl _OUTJ>P_ITJ_ 

GO TO 57 OUTPPU72 
ÜUTPP47-. 

C    PRINT MOLAR CONCENTRATIONS ANO ENERGY EXCHANGE RATES OUTPP474 
 56 WRITE._(6_138) . .       0UTPP07S 

WRITE (6,149) OUTPP476 
 109   FORMAT    (l2y,12H(Mfnr3/M««3).26X. ISM full F/M * »T/SFT 1 _ 1 >X .'fcHMllMUFP , 7XpHTPH_77 

*#22H(J0ULE-M**5/KG**2/SEC),7X,11H(CGS   UNITS)) nUTPP478 
_C 0UTPP07-9-. 
C    COMPUTE MDLAR CONCENTRATIONS OUTPP4B0 
 57„D0 58 I?ljJ_S      0UTPP4B1- 

5S PRC(I) = 3TGMA(I)*RHOO OUTPP4B2 
-C nuTPPiai- 

59 00 6? IJsl.'MAX OUTPP4B4 
 JF. C1J-.ST. LS JOR»—IJ .GT^-4JU-SO-tO-&0       0UTPP4BS. 

FMOL = STGMA(IJ)*MIXMW nuTPP4B6 
 «w = _(ix)_ittOi). nuTPPaB/ 

XXX s PRX(TJ)*CONV HUTPP4BS 
 HfllTE tb.lflO) (SPNMd.Iji.IsI^j.PBCf I.»)»FM31^-mw«-H.#aXX,BAJ£(IJ) -OÜTPPaa-L. 

GO TO 62 OUTPP490 
 60_1F. (IJ_.GI._LS1_G0-_T0_64      0UTPPU9L- 

FMOL = 3IGMA(IJ)*MIXMH OUTPP492 
. . KM s w(U)*iooo.  -   - —              _._.        OUTPP493 

WRITF (6.141) (SPNM(I.IJ), lsl.2).PRC(lJ).FM0L#WW 0UTPP4V4 
 GO. TO h?  . nUTPPtt9S_ 

61 XXX • PRX(TJ)»CONV 0UTPP496 
WRITE (6.142) IJ.XXX.BATECIJ)            0UTPPÜ97 

62 CONTINUE OUTPPÜ93 
___  TXXH S TXXH*4.1840                .     _.. 0UTPP499 

WRITE (6.143) MIXMW.TxXH.CSUM OUTPPSOO 
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 WRlTr (6.150)   ,.    . nUTPPSOl 
150 FORHAT (aBX,?2H(J0U_F-M**3/KG**2/SFC>) OUTPP502 
 GO TO 76 , ___!_______ 
c nUTppsoa 

_C     PRINT   OUTPUT   LK_ TNTFRNM.   (CGS.)   IJ*UTS   _   „        OUTRP505 
63   WRITE    (6.1S1)   TIME«ARFA,X,P,NH»V.AVH.RHO,(SNAMn»JCV),I_l,2)7 DUTPPSOb 

*   T»MOOT,TEMT.FRRN#MACH»KQUNT,GA^MA  fH'TPPSO? 
151 FORM»T   (16X»«MTIM_,1PE1'I.5,SH     SEC»IOX»0HARF4,fia,S,7H     S(J   CM, nujPPSOS 
 »    iaX. IflHtXTAt   P33ITI JM«Fta.S.aH C*/'//?tlt, 15HFtnw   PHnPrRTlFS,«Sx»2ni/TPPS09_ 

•2HINTEGRATT0N l^DICAT-1|}S//??X,8HpRESSORF»0c>F?3.5#?PX,?iHSTFpS FpOMO" f PPSl 0 
A LAST PRTNT,<>X.,I«/23X,5H(ATM)/;>2X,BHVFL0CITY,F20.?^3?X.17HAVFRARF HUTPP5U 
«STFP SIZF#E2«.5/?5X,BHCCH/SECl/22X.7M0ENSlTy,lPE?3.,j.3f)X.?OHcONTRÜOUTPPS12 
*LL>«ß   VASI/I^LE» 1 IX,2A«/_3X, 10H(GM/CH**3)/2;>X,1 IHTEHPF.RATUREI DUTppSiS 
* OPFi7.2/?3X,7H(DEG «1/??X,14HMAS3 FiTW RATF , J PH h .'5/23X ,HH(r,M/sECr)UTPP5l« 
«)/??»> 7HPNT'<nPY>nPF?3.^,3px,iaHRELAHVF   ERR1R , F2? ,S/,?3V , t 4* (CAI/GHHUTPPSI 5 
»/Ofi   <)/?2X,I1HMACH   NUMBER. F 1 9 . <», 30X . 20HPRFD IC TOR   I TFK A T TUNS. 1 1 X ,    H0TPPS16 
*   I5/_2?X#>H __J-__Jl?_t_._i ___.   ,     .   _____ 0UTPP517 

OUTPPS18 
\f   (I2_,FQ. J__GO_TO   6«      _   nUTPPSt' 
IS   s    II    t    1 DOTPPS20 
Dfl   26 3   K.M.IT DtfTPPS-1. 
KK   s   NEGL(K) 0JTPPS22 

 FSP(WK)   =   SPi_____SJ "                QUTPP523 
263   FSP(P.K)   =   SPN|M(?,KK) PUTPPSPU 
 -RIT-   (6.131))    (CFSP(I,KjJI_i,2Jj!< = lS._lTi  OUTPP525 

DUTPP-26 
6a   WRITF   (6.131) 0UTPP52L. 

n;jTPPS28 
_1F_.(CDNC   .0R___XCHR-   GCL.T0__.6__      n;iTpP52» 

C OUTPP530 
C PRINT   MASS   FRACTIONS. AsD_ RFA_TI0N_CON.VERSI0u   RATE?  P-TPP531 

WRITF   (6.132) nUTPP'>$2 
_WRTT.F_JA.L52J ; D_r__5__ 

152   FORMAT   (SOX, 16H(M0LE/rM**3/SEC)» 11 X» *HNUMBFR. 7X,2J>H( M0| E-CM*o3/r.M*miTPP53U 
 .*4/8ECJ*7x_l_HCC.8.8  __Lt___ . nuTPP535 

00   6S   J = 1,1 R 0UTPPS36 
65 PRX(Ji   -   XXCJ) .       ___ OJTPP537 

GO   TO   67 flUTPPSiS 
_C , 0 UIP ° 5 3 9_ 

66 IF    (CDNC    .nR.    (.NOT.    FXCHH))   GO   To   69 nUTpPSUO 
C . .___..._      _____  _        OUTPPbai 
C    PRIHT 'USS FRACTIONS ANO ENERGY EXCHANGE RATES 0UTPP5«2 

WRITE (b«13<*) _ nijTPPS'4i 
WRITF (6.1S3) OIJTPPSMU 

 153 F3R"AT (SQK.16H(MJLE/r"**3/SEC).llX.AHNLIHBFR.SX,2lH(CAl -C. M«« 3/CM« *OuT PPS« 5 
• 2/SF.C) . 7X, . lH(CGS UNITS)) P0TPPS«6 

C DHTPPSU7 
C    COMPETE MASS FRACTIONS POTPPSMB 

67 00 68 Ist.iS DWTPPS*' 
68 PRC(I) = STGM/.(I)»KW(T) OJTPP550 
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. 

SO TO 70 . .    0UTPP551 
c 

69 IF ((.NTT. CONC) .OR. EXCHR) f.O TO 7? 
OUTPP552 
OUTPPS53 

C OUTPP55« 
C^  PRINT MQLAR CONCENTRATIONS AND REACTION CONVERSION RATES      QUTPP555 

WRITE (6.136) OUTPP556 
WRITF (6.15a)      nuTpP5S7_ 

15a   FORMAT   (t2X,15M(MÖLES/CM**3).25"x,lfcHfM0Lf/CM»*VSEr)«ltX.6HNUMBFR,0UTppS58 
 *    7X,??H(MQ| E-CH»«3/r.»U«2/SEC).7X,HHfCGS   UNITS)) . Dl±TP_P5S9_ 

DO   70   J=l»lR OUTPP560 
 70   PRX(,n   a   XX(J) , : .  .. . niJTPPSM 

60 TO 72 0UTPP562 
C . . 0UTPP563 . 
C    PRINT MOL*" CONCENTRATIONS AND ENERGT EXCHANGE RATES 0UTPP56« 

71 WRITC (6.138) t Q 1ITPPS65 
WHITF (6.155) 0UTPPS66 

 I55_F0RMAT_(l?XrJ3HlM0LrS/CM»»3Jt2SX,i6H('
('.DLE/C'4**3/SErJjliX4,6HNU'1BER#DlJTPP567.. 

*   8X,?1H(CAI -CH*»3/GM»*2/SEr.)#7X,llH(rr'S   UNITS)) (WTPP568 
0UTPP569. 

C    COMPUTE 13LAR CONCENTRATIONS OUTPP570 
 7? DJ 73 1 = 1»! 3     OUTPPSM 

73 PRC(T) * STGMA(I)*RHO OUTPPS72 
_C ,_ L. •_.     .  OUTPP573 

7a   DO   77   Msl^MAX OUTPP57« 
 IF. (IJ .GT. LS_...OR..lJ_.GTr.LRl CQ_IQ-7^ .   0UTPP575 

FMOL B SIGMA(IJ)*MIXMW 0UTPP576 
"RIlF (t)iX<iQ) (SPNMCT.Ij^.igl.Zl.PBCfiJj.FMOt.HdjUljiBRXd.I)-. nUlPPSZL. 

* RATF(IJ) 0UTPP578 
 GO_JnL_lZ r-. . . _ 0UTPP57-9— 
75 IF (TJ ,GT. LS) GO TO 76 OUTPPSBO 
 FMOL = 3IGMA(IJ)*MLXHW ,    0UTPP5B1. 

WRITE (6.1«1) (SPNM(l,IJ),is|,2),PRCrU),FM0L#W(IJ> 0UTPP582 
 GO Tn 7 7 . -QLLIPRS&3_ 
76 WRITF (6.1a2) ?J,PRX(IJ)»RATE(IJ) 0UTPP58« 
_L7_J:0NTINUE , . DUTPP585 

WRITE (6.1a3) MIXMW,TxXHtCSUM 0UTPP586 
 WRITE _(b._l56J. .    UUTPP587 

15fc FORMAT (a9x,21H(CAL-CM**3/(;M**2'SEO) DUTPP5ft8 
OUTPP5fl-9L 

7B WRITF (6,157) OUTPP590 
157 FORMAT C//2(aX»8HVARlABLE«5X»10l<DERlVATIVE."6X.9HlNCREMFNT,6X,l<lMRE.nUTPP591 

•LATlVE ERROR,ax)) OJTPPS92 
 L • LSP3/2    OUTPPS93 

H0TPP5«>i* 
 LP « I _ 0UTPP595_ 

DO 79 I = l,| DUTPP5<J6 
LP -   UP * 1 0UTPP597 
WRITF (6,158) (SNAM(K,I),K*|,2),Fn);RK(I).'E(I), 0UTPP59R 

* (S^AH(K.LP),Ksl,2),FfLP),KK(LP),EfLP) 0UTPPS99 
156 FORMAT (2(ax.2Aa,?(«X,FI?.5).5X,Fl?.q,5X)) HUTPPfcOO 
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79 CONTINUE 

 IF (?*L 'En., iSPi)  r.o TO BO I  
WRITF (6.1S9) (SNAM(<,LSP3),Ksl,2).FfL3PS),RK(LSP3>,E(lSP3) 

159 FUPMAT (70Xf?A'l,?(«X#El2.'S),SX»E12,Si  

80 IF (.NOT 
DEBUG OUT 
IF (VFRS 

. OOUr.Q) GO To 82 .  
PUT (INTERNAL" UNITS) 
A INE. AREAV) GQ TU fl3 

WRITF (6 
160 FORMAT ( 

«)/P(TVA« 
 * EI2.'S.l 

GO TO fl« 
B? WRITF <b,\f>t)   AA»BB,DA»Di>A»t)TER>1 

»lfcO) AA.B3,D&»D2A»0TE"^ 
lH1,12X,2HAA#lBX.2H3BftJX,15HO(AREA)/D(JVAR),8X,17HD?(A 
i?'.'8X,^7H(l/ApFA)*D(ARFA)/0(TVAR)-AA/8X,El?.s»BX,El2.*5# 
?X.E12.5,1BX»E12.'5)  

OU 
00 
JW 
OU 

P'J 
OU 
OU 
OU 
nu 
nu 

l 6« FORMAT ( 
•PRESSURE 
* # 8 X , E 1 ? . 

8ü MRTTF (b 
61 FORMAT"( 

«ACTION J 

I H», 1 2X,?HAAM8X,2H9»,UX,19HO (PRESSURE )/D( I VAR),«X,21H 
)/n(IVAR)?,«X,32H(|/PRESSURE>*0(PRESSURE)/P(IVAR1/8X,El 
Sr9X,E12.*5, j2x,E12.'5.1BX,(ri2:5) 
.lhl) (l.I»t»L(P  
/37X,5BHtlMEr,A("I, j) RATE OF PRODUCTION OF SPECIES I BY 
//1X,7HSPECIES»5SX.BHREACTION/(18X.I?,7IIS))  

DO 81 1= 
WRITE (6 

62 FORMAT ( 
81 CONTINUE 

til S 
. Ib2)_ (SPNMrK,l).Ksl.2)>(0MEGA(I,J)tjsl,LRS 
/2X»?~A4,flE15.5/(!0X,8E15.5>) 

62 IF (ABS(l.-CSUH) .LE. .001) RETURN 

RFAOU 
9X,0U 
_ ou 

OU 
 nu 

f)?(0U 
2.inu 

ou 
nu 

REOU 
_ou 
OU 
OU 
nu 

_ nu 
nu 

_D_u 

TPP601 
TPP602 
TPP6_03_ 
TPPbOa 
TpPbOS 
TPP606 
TPP607 
TpPbOS 
TPP60_9_ 
TPP610 
TPP611 
TPP612 
TPP613 
TPP611 
TPP615 
TPP616 
TPP61/ 
TPP61B 
TPP619 
TPP620 
TPPt>21 
TPP622 
TPP623 
TPP62U 
TPP625 
TPP626 

WRITF (b.lbS) 
6 3 _ F 0 R M AT (7H 0 (OUTP),5X,l9HlNVALID COMPOSITION) 

NEXT « »TRUE. 
RETURN      

nPTins ABBREVIATED OUTPUT DIVERTED TO POSTPROCESSOR 

90 WRITF(3)KEYfTIHE»ARE A,X,P,V,RHO>T,HPnT>TENT,MACH>GAMMA.MIXMW, 
•SIGMA»DUH1 

wRITF(6,!6S)TIME,AREAtX,NH,AVH  
65   FOHMAT(7H0TlMFs   ,1PF13.6»15H   SEC ARFAs   ,E13.6,HH   SO   CM 

'     -  5HXs   .E13.6.19H   r.M KID:   STFPSB   ,Iq.2lH AVGLSU:PL_SJ[ZF: 

1 

•F13.6) 
 CAl L   Cl 3QK(TwAl.l.,TPR:ioMnNTH#IDA.Yl  

IF(TPWOC.LT.(36.«TTMLMT))GO   TO   82 
WPITF(6,16fc) 

66   FDWMAT((J0-io(OUTP)              STOP   -   EXCFSS   PROcFSSOR   TI*E) 
 ftlfig  

END 

OU 
nu 
ou 
nu 
nu 
_ou 
ou 
nu 
ou 
Ou 
nu 

. nu 
nu 
nu 
nu 
nu 
nu 
on 
nu 

TPP628 
TPP629 
TPP630 
TPP631 
TPP632 
TPP633 
TPP63« 
TPP635 
TPP636 
TPP6*7 
T3P63B 
TPP639 
TPP6<*0 
TPP611 
TPP602 
TPP633 
TPPt>a<4 
TPP6(JS_ 
TPPbUb 
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CPADD A001T1ON Of ME3H POTNTS AT JET EDGE 
SUBROUTINE"PADO<YM,NPD»REG) 
L OGIC A L  FIRST  
LOGICAL MCHANG 
INTEGER REG 
COMMON /UMFSH/ MCHANG,CK.DYI,NM8M 
COMMON/ TNPJFT/ 0L»MI(12),  Nj 
COMMON /PRnPJT/ DUMP(9).RFFL.DUMPj(la03) 
COMMON /CTPL  / 0UMSX(9),C<>.PJMSXl(8ft<)) 
DIMENSION YM(p 
DATA FIRST /T/   

CXPC#CXTP,NREO 
» 0I|MK(?Q8)  

PAOr>noOI 
PA000002 
PAnaooo_J_ 
PAD00001 
PAOTOOOS 
PAf)r>0006 
PAO'JOOO?. 
PA000008 
PA0!)0009_ 
PADD0010 
PAD^oni 1 

To 

11 

RFG«1-- USE CONSTANT MESH SIZE  (POTENTIAL CORE] 
REG*2#3 — USE MESH DEFINED BY /ÜMESH/ 

TFITNÖT. MCHANG) GO TO 10 
GO Tn (10>20,20).RSG  
YK=YM(NPD) 
AY   « TOIOYK  
NPD=NPD*1 
I Ft. NOT. FIRST) PYs.'l*CXPC*REFL/C& 
FIRST a TFALSE. 
YM(NPD)=yK»PY  

PA000012 
PAOD00lS„ 
PAooooia 
PA050O!5_ 
PA000016 
PADDflQlT 
PAC00018 
PA0D00L9_ 
PADD0020 
PA0D002J_ 
PA000022 
PA0Dn023 

GO TO 100 
JC*_ 

20 0YF»YM(2)-vM(j) 
NEWSNPptl  
YM(NEW)=DVF/(CK-1.)*(CK*»FL0AT(»'P0)-1.) 
NP0=NEW  

PAOc»no?a 
PA000025^ 
PAM0026 
PADD0027_ 
PAOD0028 
JLAi):ia029 

c* 
JOO REJURJL 

END 

PAr>D0030 
-PADD003L. 
PAOD0032 
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CPBOLIC COMPUTES   SOLUTION   OF   P»W»B0l.Ir   PpE PBOLICOl 
"*                                                                                                                                                                _ PBIUK02 
 SUBROUTINE   PBOLIC   (K) PBOLICOl 
"5 POOL TC ÖT" 

C   -J-   IS   THE   CROSS   STRFAH   INRE« PBHLIC05 
C   -K-IS   THE   IM9FX   FOR   DEPENDENT   VARIABLES ~ '— PBrtLlCO* 
C   THFTA   IS   THE   CRANK-NICilLSlN   FACTOR PBD1.IC07 
C   THETA = 0-FXPLTCTT,-THrTArl-IHPLICrr."THFT».I/2VCRANK-NTc0LS0^  PBOLIC0& 
•   PBrnJCO« 
 CUHHn^J   /CIUEIA/   IHtTA.M PBOLICiff" 

COM*O^ /CEMDS/ JSTART.JEND PBnticn 
—COMMON /CPHllJ/  G(50M)»ALPHA(in).rBFTA(50.'lV»CAMMf50Vl)t  PBOLICI? 
1  OElTAfSO.'l) PBOLIC13 
 cnMMnv-/CTRiöi/-cOEFLr5ev,cOEFCt5ÖVfrOEFR(50V7RHS(s(F^ PBDLICH" 

COMMON /CBN5RY/ pX>pXpWN.jT  PHOLlClS 
 njwHow-TTTvrT/ yx.DPsnrJ PBocrcnr 
C  PBOLIC17 
 NJMlaJEND-f PBOLICIB 

100 JSP1«JSTART*1              PB0LIC19 
 THETAl = l.*0-THrn PÖOLIC20 
C*  SETUP WHS A*JD THFk» UP-OATE BFTA.GAMM.'DFLTA FOR NFW X-STEP           PBOLIC21 
 arsirc ATPHA rrmrrwoT7Tt> ? 3i{jTV*DP-3ioTf) p B OL re?r 

AAAA = AAA*THETA1*.'50          , PBOLIC23 
DO 200 jsjaPl/NjMl ~~ ~      PBOLIC2« 
Jl=J                              . PBDLIC25 
COFFL(Jn = AAAA*fBETA(.»»K^+BFrAtJ-l.Kj1 PBQI.IC26 
COFER(jh=AAAA»(BFTA(,>»KWBETA(J»l.lO) PBOLIC27 

—70ö R^orr=cnFTirrTTT*i;TJ-rrnvfn^tTTFFL<Jiv-cniTR(Jt >• <TWTAJ*DX* PBOLK?B"- 
1   DFLTAf J.Kin*l5(J.K)*r('FFRf J1)»G(J+1,'KHTHETAI*GAMM(J,K)*OX PB0LIC2» 

"C*—UPDATE   COEFFICIENTS   --3FTA ,'GAMM,DELTA-- PBOLIC30 
260   CAUL   CHEPFfK) PB1LIC31 
 AAA = ALP4A(TI.K)*DffOPSirjT)*DP5irjTVj   PBOI.TC12 

AAAAsTHETA#AAA»,5 PBDLIC3J 
T"—RNS USI-S B*MH A! B01H OLD AND NEW STATION! PBOLiesO" 

DO 300 J3JSP1»NJM1  PHnLlC35 
JUJ — PBOLIC3* 
RHS(.»t lsRHst.ri )*THET»*DX*GAHM(J,K) PBOLIC3T 
CDF FRtJiis-AAAA» (BETA f.T, Kl+9FTA (.!• I , ^i 1         PSOLIC3B 
COFFi(.M>s-AAAA*(BETAfJ,K)»qET»(J-1,«)j PBOLIC3» 

—3T(T^oEFcrTi^=rr-cnEFL(jn-covTfifnr)-THETÄ*öY*ftErTrrT7kT PBOLicao- 
c*    AXIS OF SVHHFTKT B.'C.' Pün|_icai 

310   JlsJsPl PBOLIC42 
COFFR(.ni=rOFFP(jn-.^?3^3333*C3EFL(M) PBOLICA3 
e1'lEFcCjhsr:iFFC(sJl) + »,,3S333333*COrFLfji) PBOLICJA 

C*     DUTFR   fFREF-STREAM)   B.C.     PBnLTC<l5 
—5^o-RMswjMh=RHSiNjwniciFnr(NjHi)»G(.FEND.Ki PBOLIC«- 

CALL   TRnU(.ISPl.M.tMl) PBOLlCtT 
3'0   03   «00   JaJSPl#NJMl PÖDLIC«8 

J1»J PHHLTCat 
G(Jt.K)iRHS(J) PBriLlC50 
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IF   <r,(Jl."K).LT.*M.E-8))   G(J1,K)»0." 
~O00'CnNTTNUE  

G ( I , K )s(0.»S(2.<)-G (5fK)) * ,'»»»» 
TF   (Rtl.KJ.LT.ri.r. 
RFTURN 

"END  

TTTTTtTTXTTflrr 

PB0LIC51 
PB0LIC52 
PBriLlC53 

"PB0UIC5T 
PBOLICSS 
PBnucsr 
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JÖPi 

c 

R_OD _   C3MPDTE ALL MIXED PARTIAL DERIVATIVES 
SUBROUTINE PARD 

PAR0n001_ 
PARDD002 
PARDD003 

c 
c 

COMPUTE ALL MIXED PARUAL DERIVATIVES 

LOGICAL TCON.RHOCON 

REAL LKEn#HM.N.M,MlXMW»M2 

DIMENSION P*XRH3(30),PXXTC30),PXXSTGr30,2«i),PGSIG(25)#PM?SIGr25), 
* PSlSIG(25i,PS2SIG(?S),pAASlG(25),pBR3lG(25) 

_    CnMMnN/nPTs/VERST,TTMFV,VFRSA,AREAVfFLlM,TcaN,RHOCnN,IPRCOn 
C0MinN/clNn/DVAR»ARlA,»'D0T,P,lVAR,V,RH0,T,Slr,MA(25i»LS,LSP3,NEXT 

 C3MMnN/SpEr/SN.AM(2."S0),nw(?si,W(2S)f STOIC (?S. 30) , nMfcr.A ( 25> 30) 
CDMMriN/RFAr/LSRf«,3r. ),xx(30),RATF(30lfLKE0f 30),DLKFQ(30).MM(30).L 
C3MMnN./^RAT/A(30),M(3n),FArT(30),nf3ft).M(25,30),ALVM»  
C0MMriN/G*S(VGRT(25),HRT(?5),S!?f25)."cpRC?5).DCPR(251 
CQMMON/NECr/RRt1IX.MW, M?» GAMMA, TCPR^R^ .  
C3MMp»vS4rJS/Sl,AA#Bb»S2,0A»D2A»DTERM.IRH0 
CJMMnN/QFRN/FC2fl).ALPHAf?8).BFTA(?B,?R)  

PAR3O000 
PARDD005 
PARDDOOb 
PAROO0O7 
PAR0D0O8 
PARDO0O?_ 
PAROD010 
PARDPOt1 
PARDD012 
PARDP01S 
P4RDD01« 
PARQDOIS 
RPARDD016 
PAR3D017 
PARDDOIB 

_ PARD0019_ 
PA»OPO?0 
PARQPQgl 

_-0a_LJst,LS.P5_ 
DO   1   K=l.LSP3 

1   BETA ( Ij, K |_ s_0 »_ 

DQ   3   J=1,LR 
DO   2   I=».LS 

_? _PJLXSJ G{JI.JU   *   0. 

JCX(J1_WRT   RHOJ_TI3IGüA(_D_ 

DO   9   Jsl.LR 

N2 = 
.*&.  = 
N4 = 
EXP1 
EXP2 

LSR(2.J) 
LSR(3.dl 
LSRf«.J) 
5 RATE.111_ 
» «: 

 If _tLXta ( J ) »G.T_J> «J_ßD_LQ_l 
FXP2 : ExPr-LKtO(J)/2.) 

_ GO Tn Q    
3 EXP1 * EXPfALOG(RATE(j)) LKEO(J)) 

IF (Nl ,C,\   0) GO TO 6 
lE-(Ul-.Lt—fil_GQ_TQ S  
PXXRHJfJ) s -MM( J)*EXp^*9ir.MA(Ni)«FXPl « S I GMA f NU ) *FyP? 
PXXT( j) - MM(J)*F.Xt,t*:?Hn»SlGMA(>J3)*Ex(,2»SlGMA(Na.)*LXP2*nLKE0(J) 
PXXSTGfJ.N?) • RATE(J)«MM(J) • XXr.|)/'4M(j)»M(N2«J) 
PXXSIGCJ.N3) a -M*(J)»EXPI*RH0*EXP2*SIGMA(N<t)»EXP2 • XX(J)/MM(J)* 

» M(N3.J) 

PAR30022 
PAP5D0?S_ 
PARDD024 
PARDD025 
PARDD026 
PARanoaT 
PAR5D028 
PAR-)DO?9_ 

PARDD030 
PARD0031 
PARDD032 

J?AJ»Dr>MJ_ 
PAHDD0 31 
PAR?D035_ 
PARDD03S 
PARJJD037 
PARDO03B 

.pARDP03_9_ 
PARDDOaO 
PARDDO«! 
PAR^O0a2 
PAROnpo3 
PAR^DO«« 

_p.ARaj>ft4Ä_ 
PAR.")Ppy<> 
PAR30017 
PARDD0U3 
PARDO0U9 
PARPDOSO 
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Hi »lU).l|i.PW.1».iii        i  in. .ii.. .!•!•- llllllipi.jwii  uiW 
II I III  -i   III   ..• —in    ..-•—..• ^ 

PXXSlG(J.Na)   a   -MH(J)*EXPt*RHO*EXP?*STGMA(_N:4J*EXP2_ 
iF(Na.EQ.*N%)Pxxsic(j,Na)=2.'*PxxsTGf JTNO) 
PXXSTG(J.Ng)gPXX3lG(J,M) + XX<j)/MMfJ)»H(N<l.'j)  
GO   TO   9 
PXXRHO(J) = -RATF(J)/9Nn*STGMAfN2)/RuO 
GO TO 9 
PXXRHOfJ) 
PXXT(J) = FXP1*STGMA(N5)*EXP2*SIGMA<NQ)*EXP2*DLKE(HJ) 
PXXSTGCJ.N?) « RATE(J)/RHO   _        
PXXSiGfJ.N-*) s -fXp,->*(EXPl*SrGMA(N4yr»EXp2 
PXXSTG(J,N<i^s -FXP?»(EXP1«SIGMA(NJ3)^»FXP2  
IF(N/J.FQ.NT)PXXSIG(J#N«)=2.*PXXSIG(J.N4) 
GO TO 9  

6 TF (N« ,GJ 
i> (N4 .IT; 

GO TO | 0) 
0) 60 TO 7 
MM( J)»STGMft (NQ »RATE(J) »SIGMA (N2) 

PXXT(j) s FXP2*HM(J1*FXPI*SIGHA(NJ)*FXP2»0|^EO(J) 
PXXSTGfJ.Nt) r MM(.J)_*PMO*KATF<.'>*STGMAJN?)~J-_ XXI J)/M^(J) *H(N1/J j 
PXXSTGtJ^N?) 3 MM(J)*RHn*PATE(J)*STGMA(Ml) 
TF(N2.Fa.M )PXXSIG(J».M2>=2.*PXXSIG(J.'ü2)   
P X X S T 5 ( J . M ? ) = P X X SI G ( J , M ?. 1 • X X (J ) / N M ( J ') * M (TjFTT) 

_P XXSTGU.NQ    S    »EXPl»fEXP?«MHf jn*FXp;>    «•   XX f 11/HH f I) «M t H\. J)  
GrJ   TD   9 
PXX»H3(J)   z  FxPi*SJGMA(N3>*EXP2/»Hr}*FXP2/RHa  
PXXTfJ)    s   FXP1*SIGMA(M3)*EXP2/RH0*FXP?*DLKE0(JJ 

RATE(Ji*SIGMA_LN2) .  
RATE(J)*SIGMA(N1) 

PARDDOSi. 
PAROO0S2 
PARQO0S3 
PARDO05*» 
PAP90055_ 
PAR0D055 
PARDP057 
PA9DD058 
PARPDQ51? 
PAW00060 
PAR3O0M 
PAR0O062 
PAR0O06S, 
PAROD06!» 
PARftOOoS 

PXXSIG(J,N1). r 
PXXSTGU.N?) 

-1E.(*?«E<UNJJLE 
PXXSTG(J.N^) s 
_Gil_Tn 9 

= P.«PxX3Tr.f J.N?) 
•EXP^*EXP1*(EXP2/RH0) 

PXXRHO(J) jt_0. . __,  
PXXT(J) 3 FXPl#SIGMA(N3)*FXp?*SIGMACNqT*EXP2*DlKFQfJ) 
JX.XSlgM.NI ) » RATE(J)»STRMAfM?)  
PXXSIGtJ.*?) s RATE(J)*SIGMA(N1> 
IFtN2.E0.Nl)PXXjIG(J»M2)=2.'*PXX3IGtJ'.'.M2i  
PXXSIGU.N3) z   -FXP2*fKXP1*SIGMA(M<|))*ExP2 
J'XX.SlGCJjN«) = -EXP2*tEXPl«SIG1A(N3)UEXP2_ 
IF(Na.E0.'N3)PXX3IG(J#N'O=2.'*PXXSIG(j'.,N'J) 

9 PXXTfJ) « PXXTfJ) • Xx(J)*(N(J) • B(.t)/T)/T 

GTGM| s GAMMA*(GAMMA - 
PGAMT 3 0.      ...  - 

GAMMA WRT STGMA(I)  AND 
an lo i«l.i3  

l.) 

MACH NUMBER SQUARED WRT SIGMA(I) 

PG3lr,(I)   s   GTGMl*(MTXMW   -   CPR(T)/TCPR) 
PM2SIGCI)   s   -M2MMIXMW   «   PGSIGCI )/GAMMA) 

10   PGAMT   s   PGAMT   •   8IGMA(D*nrpR(t) 

GAMMA NRT T 

PAR00066 
PARD0067.. 
PAR00068 
PARD0069_ 
PARDH070 
-EARÜD-0 7L. 
PAR0O072 
PAR3D073- 
PAR0O07« 
PARDD075 
PAR0D07I) 
j'-AÄoaa7-L- 
PARDD078 
.PAR0OCL7_9_ 
PAR00080 
PAROO^Sl 
PAROD082 

J»ARat)Ofl.i 
PARoooaa 
PARODOBS. 
PAR00086 
PARDO087 
PAR00088 
PARDDQSJ?.. 
PARDO090 
PAR0D091 
PAR00092 
PARDD093 
PARDD09« 
PAR0D095- 
PARr)f)09b 
PARDD097 
PAROf>098 
PARDD099 
PARDniOO 
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PGAMT   B   -GTSHl/TCPRaPGAMT 

MACHNUM3PR   SOUA_E____»T___ 
PM2V    =   ?.*V*MIXMW/(GAMMA*R*T> 

MACH NUMBER SQUARED_WRT __  
PM2T = »M2*(t./T "• PGAMT/GAMMA) 

PARDO101 
PARDD102 
PARDD1Q3 

TERM » RHO 
tf (VERST _FQ. 
TERM s MHQ/V 

_DSIGMA/DIVAR WRT_V  
on 11 II=«7LSP3 

11 BCTAftl.t) • -Fdl)/V_ 

T1MEV) OQ TO 12 

12 

13 

OSIGMA/OTVAP WRT RHO AMD QSTGMA/OIVAR WRT T 
" ori u Hsa.LSP3 

i * ii  - s  
01   13   J = t #1 R 
BETAdI,?)   i BFTAdT»?)   •   _____ ( I, J) »PXXRHQ( J) 
BETA(M,A)   = BETA(I1»3)   t   STOIC ( I . j) *P~XxT (J) 
B F TA(IT»2)   e FdT)/RHQ   _   URM«BETAdT.2)  

pARooioa 
PAR00105_ 
PAR0D106 
PARD0107 
PARDO108 
PA R n o 1 n 9 
PAR0D1I0 
PARODlU 
PAR0D112 
PARDOUJL 
pARooiia 
PARDOtlS 
PARDDllb 
PARrjOllT 
PARD0118 
PAR0D119_ 
PAR0D120 
__________ 

10 BETAdI,3) 8 TERM*BFTA(II,3) 

DSIGMA(1)/DTVAR WRT Slr.MA(K) 
.no if. n=«Äspi ;  

I = II - 3 
DO 16 KK = U.'L3P3  

PAR0D122 
ARDr»1.23_ 

PÄR00124 
PAR501P5 
PAR0012b 
PJ_?J__2__ 

ts 
Ah 

K   =   KK   -   3 
DJL.W J_l»l_ 
BETAdI,KK)   a 
BETAdI,KK)   g 

BETAdI,KK) • STOICd,.»)*PXXSlG(J,K) 
TEH M *_ E T A(II.KK)  

31 WRT V.OHn.T.SIGMAtlS A_J_ S? WRT V. RHfl. T. SIC.MA f T) 
PS1 V e 
PS1RH0 
PS1T « 
PSPV = 
PS2RH0 
PS2T c 

0. 
• __ 
•: 
0. 

___ 
DO 18 II-U.LSP3 
I = II - 3   
PS1V s Pslv • BETAdI.1) 
PSIRH'J = PS1RH0 • BFTA(II,2) __ 
PSll = PS1T t RETA(II.J) 

_£»?! V__=_P s 2 V_____LU__* B F TA(U.l)     
PS2RHJ s PS2RHH • HRT(I)*nKTA(tI,2) 
P32T s PS2T + HRT(lJ*3F.TA(IIf3) • CPR(I ) *F CID/.T. 
PSlSTGdl s 0. 
PS2SIG(I> a 0, 
DO 17 KKsa.tSP3 

PARDD128 
_PAROr>_1.2__ 
PAR00130 
PARDD1_1 
PARD0132 
__A__01_3_ 
PARTDlS'-* 
.PAR0D135_ 
PAR00136 
PARDD137 
PARD0138 
PARDDt 39 
PARODiaO 
PAR.TDl«!. 
PAR00102 
PAHonia3 
PAROOia« 
P*R_01«5 
PAR!)Dl<46 
PARD01Ö7 
pARrjniaH 
PARD0119 
PAROniSO 
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-= 

c 

 c 

tT 

K » KK _•!_ 
PSISTG(I) c 
ps?srr.(i) a 

PStSlb(I) 
PS?STfifT> 

PSlM"G(I> s MlXMW»(P31SIG(lY 
18 PS23TG(I) B HFXHW»fP3?8I6(I) 

>S1V • MIXMW*pS|V 
 PSlRHO_s MI XM**PS1RH0  

PS1T E MTXMMAPStT 
PS2V 8 MTXMw*P33V  

• OETACKkTTH 
• HPT(K)»8ETA(i<K>Tr> 

PAROnSl 
PAP30152 
PARDDJ53 

31) 

PS2RH0 » MlXMw«PS2RH0 
PS2T a MTXMWoPSgT - Sg/T 

PARDD15« 
PAR0Q155_ 
PAR0ÖI56 
PAR0C>157_ 
PAR00158 

±kPJiQ15±. 

S20G2 
«.JGAMHA  -  Ul£MMMI 
• S2/(GAMMA*GAMMA) 

8B   WRT   V 

PAROOlbO 
PAR00161_ 
PAR00162 
PARD01<>3._ 
PAR00164 

-P.AR00165 
PB8V   s   GM10G*PS2V 

_BJ   WftT  RHO  
PBBSHO   3   GMlDG*PS2RH0 

B8   WRT   T   
PBBT   s   GMlnG*P32T   •   S2f)G2*PCAnT 

PARD0166 
 PARDDL&JL 

PAR0016B 
 RAROQiftSL 

PAROO170 
PAR00171 

AA WRT V 
_P A A V • PSlV - PBBV 
AA WRT RHO 
_EAARH3 B P_S1RHD. - 
AA WRT T 
PAAT B P81T - PBBT 

PJlBaMQ. 

PARDD172 
 PARDDL7_3_ 

PARQ017« 
 PARDDITA. 

PAR0D176 
 BAttOOXJl 

•JH-WST  SIGJIAXIJ AND. tA   WRT  aififlAtU 

19 

00   19   ISJ.I S 
P_BBSlGLIl-ja_GiUDG*552SIi5ai-.*_S2QG2-*PGSlfiXli- 
PAASTG(I)   «   PSISIG(I)   -   PDBSIG(I) 

If   (VERS*   .NE.   AREAV)   GO   TO   20 
-A 3 SIS H EJJ_ A R£A_EOUA1101AS  

Tl • l."/(M? - lm\ 
 GAH1 a GAMMA • 1.  

DV/nlVAR HHT V 
BETAri.l)   B   T1*(DTEPM   -   F(1)*PH2V   •   v*PAAV) 

JV/01VAR   HRT_RHO  
BETA(1,2) s -V*T1*PAARH0 

DV/DIVAR WRT -T  
BETAtl.J) s -T1»(V*PAAT • Mt)*PM2T> 

-D-V/DIVAR WRT 8ICMAC1)  

PAR00178 
PAR0D17JL 
PAR0O180 
-PAROOlflJ- 
PARD0182 
-PARaD4-tt3- 

00 20 TIBI.LSPI 
 I x II* 3  __  _ 
20 BETAfl.IT) • -Tl*(V*PAASIGfI) • F(1)*PM?SIG(I)S 

IF (RHOCflN) GO Tfl 22 

PAR0018<» 
-PAROOlfiL 
PAR00186 
PAR0Dt87 
PAR001B8 
-PAR0DJ8.a_ 
PAR0O190 
PAR90191 
PARD0192 
PAR30193- 
PARD0194 
-PAR9019S- 
PAPD0196 
PAR0D197 
PAR5019S 
PAR00199 
PARQ0200 
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c DRHO/OIYAR WRT V                                                      PARDD201 

c 
BF.TAf?,!) = RH0»T1*(PAAV • TI»DTERM*PM2V)                         PARDD202 

DRHO/OlVAR wRT-RMO                                                    PARÖ&P03 

c 
BETAf2,2) a HH0*T1*PA»RH0 • F(2)/RH0                              PARDD20« 

ORHO/OJVAR WRT T                                                      PAR0O205 

c 
BETAf2,3) B RH0*T1*(PAAT • TI*DTERM*PM2T>                         PARDD206 
DRHO/pIVAR WRT Sir.MA(I)                                               PARDD207 
DO 21 II«a.LSP3                                                PAR0O208 
I * TI - 3                                                        PARD0209 

c 
21 BETA(2,II) 8 RHD*T!»(PAASIC(I) • Tl*nTERM*PM?SIG(I)>              PARD0210 

PARD0211 

c 
22 IF (TCON) RETURN                                                  PARD0212 

DT/OIVAf? WRT V                                                     PARD0213                 i 

r. 
BETAf3,l> *   T*(GAMI*Tj»(M2*PAAV • TUDTERM*PM2v> - PBBv)          PAR002ia 

DT/OIYAR w"T «HD                                                      PARD021S 

c 
BETA(3.2) e T*(GAMl*M2*It*PA»RH3 • P«B«HO)                        PARDD2U 
DT/DIVAR WRT T                                                            PARDD217 
BETA(3,3i s T»fTt«(GAMl*(M?*PAAT • TJ *0TERM*PM2T) • "2*0TERM*PGA>1TPARD021 8 

* ) - PB3T) • F(3)/T                                               PAR00219 

c 
IF(IRHO.FO.*2)BETA(3»3>=BETA(3#3)*T*GÄM1*PAAT*T*AA*PGAMT           PARDD220 

DT/DIVAR WRT SlGMAfl)                                                 PAH90221 
00 23 II=«.LSPX                                                   PARDD222 
1 s II - 3                                         •      .        PAR0D223 
BETAf3.IT) = T*(TI*(GAMi*(M2*PAASIG(I);Tt*0TERM*PM2SlG(n)-M2*      PAR0D224 

* DTERH*PRSJ.G(I)) - PDpSiGdlJ                                       PAR00225 
IF(IRH0,Fa.2>BETA(3,Il)xBETA(3»II)*GAHl*f*PAASIG(I)*T»AA*PGSIG(t) PAR0022S 

23 CONTINUE                                                              PARDD227 
C PARD0228 

RETURN                                                            PARD0229 
c ASSIGNFD PRESSURE EQUATIONS                                         PARD0230 

24 Tl = 1,/(GAMMA*GAMMA)                                                   PARDD231 
c 
c 

PAR0D232 
OV/OIVAR WRT V                                                     PARDD233 

c 
IF (v .NE. 0.) BETA(1,I) s -F(l)/v                                PARD02J« 

DV/OlVAR WRT RMO                                                   PAR0D235 

c 
BETA(1,2) s -FC1>/RH0                                             PAR00236 

OV/OIVAR WRT T                                                            PARDD?37 

c 
BETAd.3) * 0.                                                    PA«DD238 

OV/OIVAR WRT SlRMAfli                                                 PARDD?39 
00 2S TIsa.LSPS                                                   PARD0240 

2S BETAfl.II) a Oj                                                      PARDD241 
c PARDD242 

TF (RHOCON) r.QJQ_27                                              PAR30203 
c DRHO/DIVAR wRT V                                                   PARD0244 

BETAr2.t) > -RHO*PAAV                                                PARD0?fl5 
c 

c 

c 

DRHO/OIVAR WRT RHO                                                    PAR00216 
RFTAf2.2) • F(?)/RHD - RHO»PAA&HO                                   PARDD?«7 

ORHO/DIVAR WRT T                                                      PAROD^aB 
BF.TA(2,3) s -RH3*(PAAT • Tl*DTERM»pGi*T)     _  PARDn2«'» . 
DRHD/OIVAR WRT SIGMA(I)                                            PARDD250 

• 

__ 
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 DÖ_ 2b  IlmU'.Wi  
I   a   II   -  5 

2b   BETAf2.IT)   «   »RHO*(PAtSlRfI)   •   Tl »ftTf PM^PGSlr.C iS S 

PAR0D251. 
PARDD2S2 
PARnf)?S3 

JULIf   11 COM)   RETURN 
OT/OIVAR WRT V 
BETAf3,l) « -T»PBBY 

DT/DIVAR NRT RHÖ 
BFTA(3,2) g -T»PBBRHO 

PAR0025a 
PA.R0D255_ 
PARD02S6 
PARD0257. 
PARD025« 

JA&üOP.'Jf 
DT/OIVAR WRT T 
8ETAf3,3) • BB 

OT/DlVAR W«T SIGHA(I) 
DO 2B II»g.L3P3 
I a II - 3 

T»(PBBT - T1«OTFRM»PCAMT) » Ff3)/T 
PAR00260 
PARDP261- 
PAR00262 
PARDD26J- 
PARD0264 

28 BETAO.IT) a -T*(PBBSTGm - Tl*DTFRM*PGSIfi<n i PARnn?fc5 
c 

RETURN 
PAR00266 
PARDD267 

END PARD026B 

  

* 
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CPERRR   _ PRFOTCTS ERROR TO BE EXPECTED 
FUNCTION PFRR (H) 

_ 
THIS ROUTTNF PRFDTCTS THE ERROR *HieH CAN BP FXPECTFD FROM A 
•Tro nc etiB u 

PERRROOL 
PERRR002 
PERRPQ03 

STEP OF STZF H 

DQUBiE PRECISION SUM 

DIMENSION V(2B).RK(28WEf?Bi 

PERRROOQ 
J»ERRR005_ 
»ERRROOft 
PERRROOJL 
PFRRROOB 
PEPRRQ09 

C0MMnN/CnNr)/_nuM(S),Y.N(2B),LS»LSP3i!JExi_ 
COMMON/STNT/HMIN.HNMl.HN.HWPl.HMAX.NM,AVM.fMAX,ERRN.JCV.KOUNT. 
CüMMnKi/aF«N/Fl?8J# ALPHA f?8), BfTA (?JLt2«J  
C0MHnN/P0Rr/PK(2B).0K(28>,0uMl(56) 
DATA JC/0/  
C = H/(2.*M • HN) 
c o_ s _H /2;  
Cl ~- H/HN 
C2 a H • HM  
PERR » <$. 

PERRR010 
PERRR011_ 

ERRPPERRR012 
 PFRRR01J_ 

PERRROia 
 PERRRQ15 

PERRROlfc 
PERRR0JJ_ 
PERRR01B 
PERRRQ1__ 
PERRR020 
PERRRQ21 

00 2 I-1.1SP3 
_RK(II m  CO«(QK(I)/HW • Ffl)). 

2 E(I) s C*(C1*QK(I) • C2*(F(I) • ALPHA(D«H>) 

CO~»T*C- 
 DO a •»I.LSP.  

PERRR022 
_PERRR02i_ 
PERRR024 
.PERRR02_5_ 
PERRR02» 
PFRRR027 

SUM * o.oo 
_0.0__3_.LsUI.SPJ 
IF (.! .EQ. I) RO TO 3 
SUM. 3 Sg__l__£T_Ltl_J__Rj___  
CONTINUE 
RKfli = LE-JJL-t CQrtSUHWM.' • fO»BET«CI«in 

a CONTINUE 

PERRR02» 
_PERRR02_L 
PERRR030 

-_J>ERRR05l.. 
PERRRO-2 

-PEBSjRQSy. 

00   6   I-1.LBP3 
-SUM   -_O.D0L  
00   5   J»1.LSP3 

-SUM   a   SUM   -   RFTAf I.jURKf J) 
PKtn * F(I) • co*su* 

PERR   i. ERRnRCtJf.AK_E_JC.MJ_ 

RFTURN 
ENO 

PERRROIfl 
_PERRR0,1S- 
PERRROS* 
PERRR03T 
PERRR038 

-PERRROS«- 
PF.RRR040 
PERRROOl 
PERRR002 
PERRROflS. 
PERRROa« 

-PERRR0-1&- 
PERRROO* 
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CPRAT 
e 

 MP«Cl/SUT«   PRES8Ü»?. JUTIO       PERFECT  GA8 

FUNCTION   PRATQUCH^GAHHAI  
"REAL WÄCHtÜÖ 

6M6AMHA 
GPI»G»J.tO_ 
GM|»G-t.O 
CEXPaG/GMl 

MsO«MiCH«>? 
IF(HS0.6T.I.O)G9 TO 10 

PRAT0001 
PRAT0002 
PRATOOOS 
PRAT0O0« 
_PRAT0005_ 
PR*TOOOb 
PRAT0007 
PRATOOOS 
PRAT00A9 
PRATOOtO 
_EBATO<LLi_ 

PRAT«(1.0»0,S*GMl*l30i»*CEXP 

10   f)FN3M»rg<0*ByCPI«MaOT.MI/CPli»«Cr.f¥P>ff> 
PR»l = (O.S»v.Pl*HSO)»*CCXP/Or.NÜH 

JJEJWjRJt. 
ENO 

PRAT0012 
PRAT0013  
PRAT001« 
PRAT001S  
PRATOOlfc 
-PHAXQ01I  
PRAT0016 
PRAT0019- 
PRAT0020 
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CPRKDD      PERFORM ALL NECESSARY PRE-DERlVATIVE CALCULATIONS PREDDOOI 
PREDD002 
PRFDD003 C 

SUBROUTINE PREO 

C 
C 

PERFORM ALL NECESSARY PRE-OERIVATIVF. CALCULATIONS PRED0004 
PRFDD005 

C 
DOUBLE PRECISION 0P1,DP2 PRE0O006 

PREDD007 

C 
LOGICAL ALIMl,TCON,NEXT PREDDOOS 

PRE9D009 

C 
REAL IVAR»MDOT«LKEQ,MM»N.M,MIXMH,M2 P-HEDO010 

PREDDOU 
tOMMnN/0PTs/VERsr#TrMFV,VFRs*»*RF-AV#rLlM,TCON,RHOCON.IPRCOO 
C0MMnM/c•f>/nVAR#AREA.MpnT,P.TVAR,V»PH0,T,STGMAC2O,l S,L8P3,NEXT 

PRE00012 
PRED0013 

C0MMOM/SPFr/SNAM(2.30)»MW(25),W(2S)#ftTOrC(?5»30)#OMEr,A(2S»i0)     PREDDO!« 
COMMON/RFAr/LSR('«,50).XX(JO),PATF(^0i.LKEüf?0),0LKFO(30).MM(30).LRPRE'>O0l5 
CaMMON/^oAT/A(30).N(3a).EACT(50)tB(3o)#M(25,30),ALlMJ 
CUMMnN/GHSr/GRT(25),HRT(2b).SR(25).CPR(2SiJ0CPR(25i 

PRE00016 
PREDD017 

COMMON/NFCr/RR»MlXMW,M2,GAMMA,TCPR.R 
COMMnN/SABS/Sl»AA,BB»S2,DA.02A.DTERn7lRMO 

PREDD01S 
PREDOOt» 

C 
IF (TCON) GO TO 5 

PRED0020 
PREDO021 

C 
GO TO | PRE0D022 

PREDD023 
ENTRY PREDI 
MWARN s 0 

PREDD020 
PREDD02S 
PREDD026 
PREDD027 

C THERMODYNAMTC PROPERTIES 
I CALL THRM fT.!.') 

C 
ALOGRT S A|"OG(RR*T) 

PREDD028 
PRFDD02» 

c 
00 4 Jsl.Lff PREDO030 

PREDD031 
C REACTION RATE CONSTANT 

RATEfJ) r a(J)*T**N(J)*EXPf.B(J)/T) 
PRED0032 
PHFDD033 

C 
LN KEQ  AMD  D(LN KEQ)/DT 

PRE0D034 
PREDn03S 
PREDD036 
PREDO037 

Nl s LSRn4J> 
N2 s LSR(2.J) 
N3 -   LSRf3.J) 
NO s LSRfO.'j) 

PRED0038 
PHEDD03«» * 

DELG • GRT(N3) - GRT(N2) 
DELH • HRTfN*) - HRT(.M2) 

PREDD040 
PHEDD041 

IF (Nl .OTT 0) GO TO 2 
DELG = DELH t GRT(N(|) 

PRED0042 
PKEDD0<|3 

DEL« * DELH t H«T(N«) 
LKF3fJ) s -DFLG - ALOpRT 

PREDD044 
PRE9O045 

DLKEQ(J) s (DELH - l.)/T 
GO Tn 4 

PRE00046 
PREDD007 

2 IF (Nl .r.T? 0) GO TO 3 
DELG s DELG - GRT(Nl) 

PRFDD048 
PREDD0A9 
PRE00050 DEL« e DFLM - HRT(N|) 
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LKE0{J) j -OFLB • ALQCRT 
OLKCO(J) » (DELM • l.)/T 
GrjTno  

PRF&0051- 
PREDD052 
_PÄ£ÜÜA5JL 

3 DELG • DEIG * G«T(N<|) 
 OEL»_»J)f.I»   *   HRT(NO) 

LKEQfJ) 8 -DELG 
 QLKEO(J) a QgLH/T 
fl CONTINUE 

6RT(N|) 
-H.RllMll 

MIXTURE MOLFCULAR HEIGHT 
_5_ 3SUM a Q*  

00 6 Ist.LS 
b S30H s SSÜM » SlGMfctli 

MIXMW 8 1./3SUH 

PREOOOSa 
PREODOSS- 
PRE00056 
PRE00057.. 
PRE0D05B 
J?8E3DaS9L 
PREOD060 
PRED006L 
PRED0062 
PRED0Qi»3_ 
PKE00060 
PRFOnnfeS 

ASSIGNED VARIABLE 
__IF_( IPRCQD .CT.' 2) GO Ttl T 
Y « IVÄR 
If (VERSI .EO. TTHEV) X g DVAW 
CALL CINP rX,AVAR*0A«02A) 
GO m a 

7 TIME 8 DVAR 
 lE_iVERST .tQ.. tlME.¥l_TIM£_s_lV AJL 

CALL CINP ( TIME, AVAR, C«-,02A) 

CALCULATED VARIABLE 
B    TF    fUFPS*     >n,     APFAtfl    Cfl   TO   O 

P 8 AVAR 
IF (V -NF. O.i 
GO TO 10 

9. AREA a AyAp  
P   a   RHQ*RR*T/NIXMM 

BAM  FLOH   RATE  

AREA   »  MDOT/JRHO«vj 

MOOT   e   RHO*AREA*V 

10   DO  20   JM.t R 
 Nl   • .IMXl^jk, 

N2   a   LSR(2AJ) 
m • isRM.ji 
NO   a   LSRfO.J) 

THIRD  BODY  FACTOR 
_ MH(J)   a  0.  

IF   (Nl   .NE.   0      .AND. 
-TF   (ALLM1)   r.O   ia   1? 

NO   .NE.   0)   GO  TO   13 

DO 1) 131,1 3 
lL MHCJ) a MlfJj • H(I,J)*3ICMAtI)   

GO TO II 
12 HH(J) -«- SSUJ1  

PREDO066 
PREDD067__ 
PRE0P068 
_egE0M6JL 
PREDD070 
J^EOD.071 
PREDD072 
PREQD073- 
PREDO07« 
PREDD075- 
PREDD076 
-HKEODOZT- 
PREDO078 
PREOQ07Jl_ 
PRFDD080 
PREDDOSl- 
PREDD0B2 
-pjwLoaoaJ— 
PREDO080 
PREDDOaS— 
PREDDORb 
PREDO087— 
PRF.DO0B8 
-PREDOOft*— 
PREDD090 
PRFDD091— 
PRFDD092 
PRFDD09J 
PRF.DD094 
-PRFOD095— 
PREDO09J» 
PRFOD097 • 
PREDD098 
PREDD099 - 
PREDfMOO 
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JJ EXPl n R*T£LU  
EXP2 s 1. 
IF (LKFOfJ) .'GT. 0f') |Q TO Li 
EXP2 = ExP(-LKEQ(J)/2.) 

_ GO TO IS  
la EXPl s EXP(ALÖG(RÄTE(j)) LKEO(J)) 

NET RFACT 
IS IE (Ml . 

ION CONVERSION RATE 
GT? 0) GO TO 17 

IF (Ni . 
  DPI = RA 

DP2 s HH 
 XX(J)_s 

GO TO 20 
»6  B1Lj-fi*l£U)*S1r.a>INal^RHfl 

OP?   s   EX 

IT.   0)   GO   TO   16 
TEf J) »SIGMA(N2) ___  
0*FXPi «SIGMA(N3)*EXP2»SIGMA (k|0)*EXP2 

P1*SIGMA(N3)*EXP2*SIGMA(N<|>*FXP2 
XX(J)   s   0Pt   -  DP2  
GO   TO  20 

Al IE  (NO  , 
IF   (N«   . 
DPI  m RH 

GT^_P)_GO 
l.T.   0)   GO 

iO_l?_ 

EX 0P2   * 
     XX(J)   = 

GO   TO   ?0 
IB   OP1   s   SI 

0P2   s   EX 
 XX(J> 

TO   18 
-)«SlftMA(Ni)«RATEm»SlGHA(M2> 
P1*EXP2*SIGHA(N3)*FXP2 
M*Ul*JJ>P_l_r.DP2i- 

RM4(Nl)»RATE(J)»SIGMA(N2)_ 
Pl*SIGMA(N3)*EXP2/RHO*EXP2 
DPI   -  OP2  

GO   TO   20 
19 DPI s Slr,MA(Nl)*RATF(J)*SIGMA(N2) 

DP2 « EX 
XXCJls 

20 CONTINUE 

P2*STGMA(N3)*EXP1»SIGMA(N4)»FXP2 
pPl" - QP2  

RH02 s RHOARHQ 
_TCPR *_0*    
00 22 1 = 1»I 3 

TOTAL.CP/R 
TCPR » TgPR j CPR(I)*SIGMA(I) 

c 
c_ _NET„SPEClES_P_RJ)OyCTigN _RjUE  

*(i) « o; 
no 2i  .;=I»LR .    _ 
OMEGACI,.!)   S   RH02*STDIC(1,J)*XX(J) 

J UÜ fl)   t   wfl>   •   OMFGArl.J)  
22   CONTINUE 

GAMMA (FROZFN)" 
GAMMA s TCpR/(TCPR - I./MIXMW) 

PREOOlOt  
PRE0O102 
.PRFDD103  
"pRfeODlO« 
PRFOO10S 
PHEDO106 
PREDO107  
PRF0OIO8 
_PRFDOI09  
PREOD110 
PRFOR1U 
PREDOt|2 
PRE 00115  
PRE0011« 
.P.REDÖ11S  
HRE00116 
PREDD117  
PRE00118 
PRFOOU»  
PHEOD120 
_PHF00j2J  
PWE0D122 
PRE0O123  
PRE0P12« 
PRE00125 
PRE00126 
_PRFD0127  
PRE0D128 
PRED0129  
PREDO130 
P«F!)P131  
PRED0132 
PREDOM3  

-' 

PRF0013« 
PREonns  
PRE0O136 
PRE00137  
PWF30I38 
PRF5ni39  
PREOOiaO 
PREDDKjl  
PREonia2 
PKE0D1«3    _ 
P«IEOOI<|<1 
PKFODIUS  
PRE001«6 
PRE001«7 
PRE0m«8 
PHFf)Ol«9   
PRF0D1S0 
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JACH_NUMBER_SQUAREO  
na s V/R*V/T*MIXMW/GAMMA 

PREDD151. 
PRE00152 
-PRFpniSS 

IF (VERSA .HE,   AREAV  .OR. 
*   GO JOJl   _   

NHACH   c   SQRT(H2) 
WR!TF_t<>#«Ol)__*'HACH 

(M2   ,LT.   0.9025   .OR.   M2   .GT.   1.1025))   PRED0154 
 PRE0015S__ 

PRE00156 
PREDD157_ 

101   FORMAT   (7H0(PRFD)#5X#7HWARNING.JX,13HMACH  NUMBFR   S.F«.4,19H   IS   4
pPPRE0Ol58 

«ROACHiNG   lT01 PREJD159 
HMARN   «   HMARN   •    1 
 IF_(MJA?H.-*LT.   15)  GO TQ a  

wRITF   (6,102) 
1 0_2_FDR_MAT__(7H0(PREA^SXi.?5HlS J«AJLNl_NGaJ»iyE--QtCilRa£aJL 

NEXT a .TRUE. 
RETURN  

PRE30160 
PREDD16L 
PRE00162 
PRE0D1A3_ 
PRE00164 
,P_RFD(M65 

.21_£ALL PERV 

JETURN 
END 

PREDD16& 
PREDDUiL. 
PRF00168 
PRE00169_ 
PREDD170 
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CPRINT MXKLUT OUTPUT ROUTINE PRINTOOI 
 SUBROUTINE MPRlNT   P«INT002 
C PRINT003 
 COMHQM / C * X IAL/ X,X|_>Alnr,X QfilN.T_D.fiiL 

COMMON /CSPECI/ NSPF.CI,NF,DX PRINT005 
COMMON /CKFACT/ RH0REA(J2) .   _ _   PHIN.T006 
COMMON /GASlMw/ TG(2,12,2)#ZMWTG(2,l2,2),TAII(12,2),CPG<2#i2,2) " PHINT007 
C3MMON /GASCMP/ YRlCH(l2),VPRlME{l?),F0AlR(2L12,2)fENTH(2,|2,2)#  PRJMTOO» 
ICUNC(16,?,l^,2),r)UMr,AS(2l6) PRINT009 
C QMMQN /j E TPAT/ WTU tils »YREACT(I ? ),TSf 12), U R E A C T_Q 2)<SPV(12)f £RJ N TQ.L0 
lZMWT(12),CP(l2),KSPtCKl2),  G( 1?) , TKE ( 1 ?) , JTHFR(Jfc) PR INTO 11 
COMMON /CMASS/ ^MASS(l2),ZMASSH(12),7MA30U(24)    _ PRIST012 
COMMON /CNWNET/ FDUM(i00),FUElR(12), FOUMM(IOO) PRINTQ13 

PRINTOl« 
DATA   JNE»i#jRICH#JLEAN   /Z,\,Z/ PRINTOIS 

 gRINTQl» 
WRITF (6,1) X PRINT01T 
WRITF_<6.2) ,  PRINT0J8 
WRITE (6,3) PRINTOt» 
WRITE (6.5)    _ PRINT020 
WRITr (6.4) (YREACT(I)#FUELR(n»ZMASSH(I)»RHOREA(I),UREÄCT(I), PRINT021 

1VRICH(I),FQAIR( JLEAN,l>JNEW).FQAIR(.|RICM.l.JNFW)tGCI)'f'TAU(I,2)> P RINTQ22 
2l3l,NSPECI) PRINT02J 
 __     PRINT021 

RETURN PRINT025 
1 FORMAT   (1ÜX,1_9HAXIAL   DISTANCE»   X   =,Fl3«31   . PRINT026 
2 FORMAT    (//,10X,6HRAt)IuS,SX,aHFUEL,flX,aHMASSfSX,7HDEN5ITY,2X,8HVELUPRlNT027 
.ICITY LSIJ « H MAS,S/3X,8MFjF(./ÜAS#2X»BMFUFlr/GA3WX#lHr.,sx *7 NIflAN S IT)        PRINTS 

3   FORMAl    (UX#iH(V),6X«UHFLOW,ttX,i4HFLOW»25X,8HFkACTION,3X,aHLtAN,6X   PRW029 
 lj UHRICH,l7x.,«HTIME) . PR I NT 030 

<l   FORMATCF20.5/3Fl0.5,lFl0.a,5F10,5) PRINT031 
5   FORMAT ( bax , bH(R ICH ),3jX,5H( SEC )) PRIN.T03* 

END PRINT033 
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—  

CPRDPJ      PROPFRTIFS OF A LAMINAR OR TURBULENT JET 
__  . SURRnUTlMC PROPJ(TW0.N!U«BtN!!?Eß#X«.Y#JjTKE«Jl».J2).. 

COMMON /XPRIN/ DPRIN 
 LOGICAL OPBIN  

INTEGER TWp 
_ . LOGICAL NTuRH  

REAL MACHtMUL,MUEFF,KcP«MUREF 

T»Q el SLSGLF JgT 
TWO »a COANNULAR/COPLANAR JET 

NTURB«F LAMINAR PROPERTIES ONLY 
_  sT LAMINAR AND TURQULE.NT. PjtO£f RllEi__ 
NRfG el MIXIN3 REGION (X.LT.XLC) 
NHFG a? TRANSITION REGION (X.'BE.'XLC) 

NREG s5 (LARr.E X-—— SIMILAR PROFILES) 
JL .» AxlAL.,Cn-OROI*ATE _<XZQJEji  
Y  a NORMAL r.3-ORDINATE,FT. 
T  e TFMpERATURE_i OEG R  
TKE m   TUR1JLFNT KE. 8TÜ/LBM 

XLC s AXIAL CD-3RDINATE.-START Or   TRANSITION REGION 
MACH « JET DISCHARGE MAgH NUMBER  

C3MM0N/PR0PJT/ 
g P r PPL i PRT 
* TREF 
• "F.FI. 

i RCA? i 3C 
MUREF . MACH , X|,C 
e .' CHI , RNQRM , 

* RH0f200) ,   MULC200) ,   KCP(200> * 
• MUEFP(200> t. XLN(200) _, DK(200> ,_RFTURB(200_)  
C0MM0N/CPRoP/CTl,CT2,CT3,CT<«,CT!>.eT6,CT7.CT8.CT9,CTlÖ 

_£0 *MQJWJCLP.R.IPZ/ CTPi CTS . CTM. 
COMMON /PRnPj2/ MACHO,REFLO#Vl,TO,MERGE 
_LOR JC AL_MERG_E  
REAL MACHO 
COMMON /MISC/ PMHOI, 0ÜM33  
LOGICAL L.TFRP 
_tOHMO.N_/.LLIE*P/ LTgWP 

PROPJ001 
PROPJ002_ 
PROPJ003 
PWOPJOOq 
PROPJ005 
PROPJ006_ 
PROPJ007 
PROPJOOjJ  
PROPJ009 

_PROPJ0.LÖ_ 
PROPJOll 
PROPJ012__ 
PROPJ013 
PROPJOl.«  
PROPJ01S 

JLROPJflli  
PROPJ017 
PROPJOl8  
PROPJOl» 
PROPJ020  
PROPJ021 
_p.Rqpjo?2 

c* 

COMMON /CTRL/ DUMCL1(9>, C6 » DUMCL2fB09> 
-,C0MMQN._yEPGE-^-TJETE»3FFPCE  

COMMON  /CRMOO  /  CJRMOO 

"DIMENSION  V(l)7 TUr#~fKEMV 
OATA   GCJ/PgO^.T^?/  

c* 
c» 
c« 
C« 

MUL eLAMlNAR VI3C3SITY»LBM/FTWSEC. ._ 
MUEFF eEFFECTlVE VISCOSITY,LBM/FT-SEC 
RETURB»TURBULENCE REYNOLDS NUMBER. __ 

PKDPJ023 
PROPJ02« 
PROPJ025 
PR0PJ026 
PROPJ027 
J.RjQ8Jfl2fi_ 
PROPJ029 
PROPJ030  
PROPJ031 
PROPJ032  
PROPJ033 
PRQPJ0.3JL 
PROPJ035 
PROPJ036  
PROPJ037 
PROPJ038  
PROPJ039 
.PROPJ04Ö  
PROPJOÜl 
PROPJ012  
PR0PJ043 
PROPJOl« 
PROPJ0<»S 
_PRQPJ04<>  
PROPJ047 
PROPJ048 
PROPJ0<|9 
PROPJ050 
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C*      KCP   •KFFr/CP.LBM/CT-SeC 
C*     XLN   aTliRRJiFNCE   LENGTH   SCALEffJ  
c* RHO «OFNSITY.LHM/FTS 
_C * D «_« DIF F11SI ON PA »» jj F_T_E R FOR TURBULENCE 
C* 
C* 
C* 
C* 
c* 
j*_ 
c* 
c* 
C* 
c*. 

C* 

PR «LAMINAR PRANOTL NUMBER 
P  »PRESSURE .'PSI  _      .  
SC »SUTHFRLAN!) CONSTANT^DEG R 
TRFF » REFFRFNCE TFMPFRATURE, DEC^W __ 
MÜREF > REFERENCE VISCOSITY,LBH/FT-SFC 

RNORM »NORMAI IZINC TURBULENCE REYNOLDS NUMBER 
REFL «RF.FEBEwCF [>IMFNSI3N FOR, TUR3,'_LEN8TK 3CALELtFJL 
PRT TURBULENT PRANDTL NUMBER 

CONSTANT VALUES 

OPP*l./PRL.  
OPRTsl./PRT 
CPRESSxiaa,*P/RGAS  
IF(NTURB)   nREFL«i./REFL 

_QP N UP» st.VgNQRM 
IFfTREF.NE.O.)   OTREF«l./TREF 

__CKFLei.Vl.8  
CMsU/(l.*rT5*MACM) 

 60 TO O00,'310)_»_TW0  
510 CMO=I./(J.*CT5*MACMO) 

£_LLQ_«?y*CT^«l, 
500 !F(NRFG.NE.2> GO TO 55 
  X«ATsX/XLC 

CN=CTa«(CT**CT7*MACH> 
_ THAN3sXf»AT**CN.  

IF(.^DT.LTFRP) GO TO 5 
C.M»t.O/tt.0±C12±MACttl_ 
TFSTL»CTB*fXRAT«l.)*CTl*CM*(2.-XRAT) 

_ IF(XRAT  ,GE^_2j NREGSS  
GO TO a 

.3 CONTINUE  .....  
TESTt.»CT5*CM«TRANS 
TFfTFSTL tr.F. CTB1 MRfGaX 

C 

c 
_MQDIFICATIaMS_E3R-3CAi.L-CHANGE   lN.£OBE   REGION. 

33 YC    • YjFTE*RE»L/Cfc 
YINLTM» .*9*TC 

 YOULIMs TC».1»REFL/C6- 

PROPJ051 
PR0PJ052 
PROPJ053 
.P.ROPJ05IL 
PRQPJ055 
PR0PJ056^ 
PROPJ057 
PROPJ058 
PROPJ0«59 
.PROPJO60L 
PR0PJ061 
PRQPJ062 
PR0PJ063 
PROPJ06*_ 
PROPJ065 
_PJ*QPJLQM_ 
PROPJ067 
PROPJ068_ 
PROPJ069 
PROPJ070_„ 
PRnpJOTl 
J»J«OPJ072_ 

C« 
a  DO loo J«JI,J2--. 

TT»T(J) 
RHQ{.I)«CPRF3S/TT 

PROPJ073 
PROPJO70  
PROPJ07S 
PROPJ076  
PROPJ077 
-PROPJ0-7J  
PROPJ079 
-PROPJOflO  
PftOPJOBI 
PROPJ0B2  
PROPJ0B3 
.PROPJOftO  
PROPJ08S 
PROPJ086. 
PROPJ087 
PROPJ088- 
PRDPJ0B9 
PROPJ09Q. 
PRDPJ091 
PR0PJ092 
PROPJ093 
PR1PJ09Q 
PROPJ095 
-PRDPJ09b. 
PROPJ097 
PRHPJ098 
PRnPJ099 
PROPJ100 
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VISR.O. 
J.F1IRZF ^LJLÖ   60  TO 5 

r*    vncnSTTY nr ATB 

c* 

60  TO  10 
C*  
C*  LAMINAR VISCnSlTY—GENERAL 

5 TR»TT*OTREf 
 M0L(j)«»1tJ»E^»T»*SD(»T(TRijlTaEF*SCi/tfT.*aC)  
10 IM.NDT. NTURB) CO TO »0 

_C*. 
C*  CALCULATION nr   TURBULENT PARAMETERS 
_CJL 

YT«Y{J) 
 C*- 

C*  TURBULENCE SCALE CALCULATION— CHECK FnR TYPE OF JET 
-C*  
c* 
C*******   COMPUTATION   OF   IFNr.TH   SPtlE   FOR   TuRBUlEMCF   ***** 
C* 

C*_ 

 GD_10. (20*400i_*._I!_L_ 
20   60  To   (25*35*40).NRE6 

C*  MIXING LAYER—REFL-WIDTM OF MIXING ZnHf 
JL»- 

25 IF( VT,LT,YINLIM ) CSCALF«C6*CJRM00 
JiLtJLL..GE^t0üULM

Tl,C3C*LE«REFj., 
IFf(YT.GF.VINLIM) ,*N3. CYT.LT.YOULIM>) CSCALE»C6«<Cfc-RE(»L>* 

 *_ (.V.T-YlNLlBL_ty9U.LI____X£l  
XLN(J)* CT!*CM*CSCALE 

 GO. Tn 50  
c* 
_C* TRANSITION RF6I0M  
C* 
 35 XLN(J)«TFSTL»RFFI _ 

60 TO 50 
.__ 
c* SPALOING— SFOUENCF FOR LENGTH SCALE 
J: * ,  

40 XLN(j)sCT«*REEL 
. 60_.TO 50  
t* -   . • 

.y __t_-_____tk___   JET-.SET   Li-   INDTPAT^R   FOR   IIP/PN,STREAN_ 
t*     OF   MERGE   p3lNT 

400 LUS»i~    '~' 
 !F(HER6E). LUS**  . 

PROPJ101 
PROPJ102- 
PROPJtOJ 

-PROPJLOJL 
PROPJ10S 
PROPJIOfc 
PROPJ107 
PROPJ108 
PROPJIO» 
_PR0PJ1U_ 
PWOPJ1M 
PROPJ112 
PROPJ115 
PROPJU4 
PROPJU5 

..PROPJllA. 
PROPJ117 
PROPJU8 
PROPJ119 
PROPJ120. 
PR0PJ121 

. P«DP J12.2_ 
PRO<»Ji23 
PROPJ124 
PROPJ125 
PROPJ126 
PROPJ127 

•PROPJ12B. 
PROPJ12» 
PRDPJ130_ 
PR0PJ131 
PROPJ132_ 
PR0PJ133 
PRQPJ134 
PROPJ135 
PR0PJl3fc_ 
PR0PJ13T 
PROPJ138 
PROPJ139 
PROPJlO0_ 
PHOPJ141 
PR0PJ142 
PROPJ143 
PR0PJ144 
PROPJ145 
_PR9i»Jia«»_ 
P«flPJ147 
PR0PJ14B 
PRnPJ14» 
PROPJ150 
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"CPSLQ«? 
C 
C 

«FUOU-EQUILIWRIUM COMPOSITION CH(N) •AIR«.H?0 SYSTEM 
8HJTF-F0RCE METHUD   

SUBROUTINE PSEQ2(FAR,WAR,HC,T,BETA,FTXC0,PIXNO,ZZ)     

LUGICAL rlxC()»FIX«j3>S»HIX,TRQUBL'N0SnLN»D0NE  
"REAL MK;Kf7k2#Ki,K«,K5 
DIMENSION 7(M),ZZ(ll) _     __ 
DIMENSIJN B(4)»A(9),DZ(3) 
OOUHl.t" PRECISION BETA 
COMMON /GrtSC  / FF<25),HH(25),S»C25)."CPZ(25)YDCPR(25) 

 EDUIVAI.E\irFCD3U^H,Q(l)),rDS"UHÜ7TnTnTf>3 P MTBTJTTT 
_JJ0ZH2,DZ{1))^(DZO2#DZ(2)),(0ZH23,0Z(3)).  

ORDER OF SPECIES = H,Q,H2>Q2>OH,H20,CO.C02.N2>A,NO 

TROUBL= .FALSE, 
"S"äMIX"=TFÄS^T)COFAR*«AR-OLOWAR*HC-OLOHC),EO,0,0 
1F(SAMIX)G0 TO 10 

CALCULATE   E0tUVALE N CE   R A T10 

OLDFARsFAR 
ULDWASSWAS 
OLOMCSHC   
MF = 1?,OW1.'008*HC" 
FAW.S=0.20 9«9S/2B.9666*MF/(if0»P,2S*He) 
ERsFAR/FARS 

TOTAL POUMO-ATOMS EACH CONSTITUENT PER POUND MIX 

GARsi 
SUMHr 
SUMCr 
SUM:I= 
"SUMNs 
SUMAs 

CC = 2. 
zzx = o 
CCL=S 
jF(cr 
CCRSO 

,0»FAR*WAR 
(F»«*HC/lF + WAR*2.0/18.0ih)/GAR___  
(FA(?/MF*-ifc-«/?a,9h66)/GAR 
( w AR/J_» . 0 1 6*? . 0*_( 0 .?09q95»3E«q)/a8.9fe6<>)/GAR 
c!.Q*0.7B08 81/28,9666/GAR 
0.0 0 9i2a/?B.9 666/GAR  
0*SJ*1C + Ot

,3*SjMH-SUMO 
.5» (iF.-U*23. 95>66/1 8, 01MKAR)*3UMN/0 »780881 
UMC*0.'!>«SU^H-ZZX 
L.LT.gt01CCL«0.Q  
,5«(SUM0»SUMC»ZZX) 

C 
C 
c 

PSE3200I 
PSEQ2002 
PSE32003 
PSE3200<» 
PSF32005 
J>SE32006_ 
PSEU2007 
PSf.32006 
PSE32009 
PSEQ20I0 
PSEQ20U 
PSE3201J_ 
P5EQ201J 
PSE3201« 
PSE32015 
PSE32016 
PSEO2017 
PSF32018 
PSE32019 
PSE32020 
PSE32021 
PSE32022 
PSE32023 
_PSE32_02«_ 
PSE32025 
PSF32026 
PSE32027 
PSE32028 
PSE32029 
_eSE320YO_ 

UNREACTED, COMPLETELY REACTED, AND SPECIFIED SPECIFIC MÜLARITY 

SPMUs0.5»(SUMO*SU*lC*SUMH*SLlMN»ZZX)*SlJMA 
 S P_M C = 0,51* (_£, 5j» S U M H »SUM N • S U M Q J > S U » A_ 

IF(ERtGT.1.0)3PMCs0,i*(SLMH*SUMN)*SUMC*3UMA 
10 BETAls|D0»BETA 

PSE32031 
 PSE32032 

PSE32053 
PSF3203« 
PSEQ203S 

 PS£32036_ 
PSEQ2037 

PSE02038 
PSE32039 

      PSE320«Q 
PSF320«J1 

 PSC3?0<(2 
PSF3P043 
Pi>E3?0UU 

l/MWlPSE020«ü 
PSE320U6 
PSE32047 

. PSE32Q<I8_ 
PSE32049 
PSEQ20S0 
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3PM«BETA1*3PMU*BETA*SPMC 
—SET~CbVcrNfRTTTÖNS^Tl^ÖÜATED   SPTCIES7~ZERÖ~OTMBR3 , 

cAursETM<ifo,o,z#irj ;    • 
Z(10)*3UnA  
rF(HXCjT2<7)«Z2(7)/(ZZ{7)*ZZ(8))»SUMC 
IF(FIXN3)Z<ll)»Z?(ll)/(ZZ<ll)»2,0»ZZf9))»SUMH  
I'F(T;tO,ÖLbT)00  TO  20 

"ngrrTauirrBRtUM' CONSTANTS 

OLOT»T 7 
 TXK_ * T_/1.8  

CALL THRM( TKK ,   1. ) 
_Kl»EXP(FF(*I»FF(«)-2,0*FF_(5Ü  
K2«£XP{FF(3)*r>(«>-FF(6)»r>t2)> 
KSaFF(j)t F F(5)-FF(h).FF(l)  
IF(K3,GT.88,0)KJ«88,0 

 K3sEXP(K3)    _____ 
KasEXP(FF(R)>FF(3)-FF(6)-FF(7)) 
Kj>sEXP(FF(9)*FF(<U-2.0»FF(lt))  

INITIALIZE PRIMARY SPECIES  

j0_IFftff,GT.l.*O)SCL TO  3_  
Z(3)SBETAUCCL-ZTTT 

 IF(   Z(3).LT.0f   )   Z(3)«0,  
Z(«)sO;,>*(Z(3)*Z(7)-Z"Ml)*CC> 
GQ   TQ  10 '  

30   Z(<O=B£TAl*CCR»0.5*Z(lt) 
IF(FIXCO)GQ   TO  3S  
AAA»K«-1.0 
CCC=CO2.0*Z(«)*ZUl>  
BBBs-(c(:C«ÄAA*k<i*3üMC*0,5»3UMH) ' 
CCC=CCC»K<USUHC    
Z(7)S-0,**(AAB*50RT<B»B**2-<I.0*AAA*CCC)WAAA " 

35   Z(3)*CC*2.0*Z(«)-Z(7HZ(II)    _      _  
~40   ZC6T»8UMD+z(7)-Z(ll)»2,b*(SUMC*T(ä)l 

~BE GTN"TT £~RXT fO~N 

 DtftL*lE-i '  
 IF(B£TAl.LT.lC-6)PT0L«lE-7  

00 100 Is1730 

RAOICALSTROM  FBUlLlBRrA 

Z(S)>SQRT(Kl»Z(3)*Z(4)) 
_. Z(2)*K?*Z(3)*Z(0/Z<*).  

PSCQ20S1 
P3ED2052 
PSEQ2053 
PSFQ20S« 
P3E020SS 

_PSE0205fc_ 
PSEU2057 
PSFQ20S8 
P8FQ20S9 
PSEQ2060 
PSEQ2061 
PSEQ2062 
PSFQ2063 
PSEQ20fc4 
PSFQ206S 
PSEQ2066 
PSF.Q2067 

_PSE02o<»8_ 
PSE92069 
PSEQ2070 
P3EQ2071 
PS£02072^ 
PSEQ2073 

_PSEQ20_7__, 
PSEQ2075 
PSE32076 
P3EQ2077 
PSEQ2078 
PSEQ2079 
PSEQ2080_ 
"PSEQ2081 
PSE02082 
PSEQ2083 
PSE3208« 
P3rtl208S 
PSE32086 
PSEQ2Ö8T" 
P3F.Q208B 
P5EQ2089" 
PSEQ2090 
PSE02091 
PSCQ2092 
"PSEQ209J" 
PSEQ2094 
PSF.3209S 
PSFQ2096 
PSEQ2097 
PSE9?098_ 
P3EQ2099 
P3ED2100 
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IF(FIXC3)G0 TO 50 
PSC82101 
P3EQ2102 

Z(7) = K<t*SUMC*Z(3)/(Z(b)*K<i*Z(3>) 
bO Z(8)=3UMC-Z(7) 

PSEQ2103 
PSEQ2101 

IF(FIXNO)G0 TO 60 
Z0?«S = 0.?5*K«»*Z(<I> 

PSE32105 
PSE02106 

Z(U) = SQBT(Z()2K5*(Z02K5*2,0»SUHN))»Zn2K5 
60 Z(9)sU,S*(SUMN-Z(U)> 

PSE02107 
PSE32108 

c 
c H,0 CONTINUITY OEFFCTS AND MOLARITY OEFECT 

PSEQ2109 
P3E02U0 

c 
DSU*1H=SJ,«H-2(>>-Z(5)-?,0*(7(3)tZ(6)) 

PSE32UI 
PSE9?U2 

~TjSUK0=SUHLJ-Z(2)-Z(b)-Zl6)-Z(7)-Z(ll)-2,0*(Z(«)*Z(8)) 
DSPisSpM 

P8E92I15 
pSEQ2lia 

DU 70 jsirll 
70 OSPHsOSPM-Z(J) 

PSEQ2115 
PSE321I6 

C~ 
c TEST FOR CONVERGENCE 

PSE021I7 
PSEQ211B 

C 
0ONE = (A3S(r)SUMH).LT,0TOL*SUMH) 

PSE02M9 
PSE02120 

»,AND.(AaS(r>SUMO).lT,DTOL*SUMO) 
•,AN3.(ABS(03PN),LT.lE-8      ) 

PSEQ2121 
PSE02122 

c 
tF(DONE) GO TO UO PSEQ2123 

PSEQ21?a 
c 
c 

PARTIAL DERIVATIVES TO DIRECT CONVERGENCE PSEQ212S 
PSE02I26 

23xAMAXl(Z(S),1E-J6) 
ZUSAMAX1(Z((1),1E-S6) 

PSE02127 
PSE02128 

A(l)s2.0*0.i*(3,0*Z(J)*Z(5))/z3 
A(2)=(7(2)*0.5*2(b))/Z3 

PSE02I21» 
PSEQ2130 

DCUt>X«Ka*SuvlC/(Z(fe)tK(j*Z(3))**2 
IF(,NÜT.FlXCn)A(2)=A(2)-DCO0X*Z(6) 

PSE32131 
PSF.32132 

A(3)sl.ü*(1,S*Z(l)»Z(?)*0,5»Z(5))/Zl 
A('4)=o.s*(z(j)*Z('j))/'za 

P3EQ2133 
PSE3213« 

A(5)=«?.0*(Z(2)*0.5*Z(5))/Za 
DNPDU?=0.0 

PSEQ2135 
PSE32136 

IF(Z(a),NE.0.0)5NO3O2s0,5*K5*Z(9)/(0;25*KS*Za*Z(ll)) 
IF(,N'JT,FlXNn)A(S)=A(5)*DN0002 

PSE32137 
PSEQ2138 

A(6)sl.0»(Z(2)»0.5»(Z(l)+Z(5)))/ZO 
IF(,N3T,FlXMO)A(6)sA(6)t0.5*0NOD02 

P3EQ2139 
PSE02iaO 

A(7)s?.0-Z(l)/Z<6) 
A(«)=1,0-Z(?)/Z(6L_ 

PSEQ2H1 
PSF021«2 

lF(,NJT,FlXC0)A(8)«A(ft)»0C00X*Z(3) 
A(9)=l,0-(Z(l)»Z(2))/Z(6) 

PSF32143 
P3E32ia<4 

c 
c 
c 

NEW ESTIMATES OF PRIMARY SPECIES 

CALL SOLV3(A,D,0Z/NOSnLN) 

PSEQ214S 
PSEB2146 
PSE02147 
PSF3?l<iB 

  

c 
THOURLsTR0UrtL,OR,N3S0LN,nR.I.E0,2l PSF32149 

P3E32150 
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" 
"•'•   ""'•'»-' 

PROBLEM BIABNOSTIM 

 1 rt THOUBD w« n ETfcTiwövm 
1000   FORMAT ( IX.« 12,6X«      lPUElt.Q 

ir(D0NE)CU  TO   110 

DZLIM   a   -,P9*Z3 
IF(DZH?.LT.PZLlH)PZHa»DZllH 

~Z<5)sZ(J)*D*H2 
OZLlM   s   »,99*13 
"IF(DZ02,LT.0ZLIH)0Z02«0ZLIN 
Z(«)SZ(U>*DZ02 
Z(6)>2(6)*DZH2Q 

P5EQ*I?T 
P3EB2152 
PSEQ2IS3 
PSE02l5a 
PSEQ21S5 
JPSEQ215&_ 
P3EÖ2T57 
P3E02158 
PSE0215» 
PSE02I60 
PSE02IM 
PSEQ2162 

100 CONTINUE 
C_ 
c 
c 

PROBLEM   DIAGNOSTICS 

110   IF(TR3U3L>WRITE(fc,l00l)FAR,WAR,HC,T,BETA,FlXCO,FlXNO 
1001   FORMATOSNO   I H, 
 1  tOX,lHO#10X,2HH?7*x7?MD2f9X#2MOM,*X#JMH20, 

•?HC0,9X,3Hc32,8X,2HN2i9x,2MAR,9X,2HN(V      
T2b'H0'PSE8'2 DIAGNOSTICS   FAR«,F9,6,6H  *AR«,F9.<i,«>H  HC««El6»3~« 
UM  T = »F9.2,7H  BETA«.017.10,8H  FIXcJ8,t2,8H  FIXN0«,L2>  

PSEQ2163 
PSEQ2164 
PSEQ216S 
PSEQ2l66„ 
PSE02167 

_PSEQ21J»8_ 
PSE02169 
PSEO2170 

8X,PSE32t71 
PSE02172 
PSEQ217T 
P3E0217« 

COMPOSITION RETURNED A3 HOLE FRACTIONS 

CALL FNPYCd,1./3PM,Z,ZZ,11,1) 

RETURN 

PSE0217S 
PSEQ2176 
PSEQ2177 
PSE02I78 
PSE02171» 
PSEQ2180 

ENO P3E02181 
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I  1 HI» •! 

»OlRFH-      QUADRATIC INTERPOLATION ROOT FVALUATION       »QIREM« 
 FOR FUNCTIONS WITH MAXIMUMS ~  "  ~ 

SUBROUTINE" 
DIMENSION 

uiHtMrx.r, 
QV(8) 

XJP, ovj 

OIRFM-Ot 
OtREM-02 
QIREM-OS 

INPUT- 
—x  

V 
—rjp— 

«- ABSCTSSTT 
•   ORDINATE   (OR   F»ROR) 
r-T-.TUMp-Trj- BE-TAKrig-HEFnRE  R^nTTMATr-nrspAi^EnT- 

A   P'JSITIVE   ERROR 
-QV- «-.STORAGE TOR   EICHr'FLE^ENr OIRE" VECTOR  
OV(l)   »   CTR   SO.'   (FIRST   ENTRY   ONLY) 
^YTOL     *   TOl ERANCF   ON   THE   FRROR 
TO s   iRnlNATE   TO   BF   OBTAINED   (OPTIONAL)' 

-TJYÜX s-TSTTH-ATE   Uh   !>LnPT"F0R  2ND  CDF^S—(OPTIONAL*  
CTRMAX«   MAXIMUM   NO.   OF   ITERATIONS   (a?5   IF   NOT   SPEtlFTED) 

"OIREM^OTT 
01 
0] 
91 
0! 
01 

OUTPUT» 

0V(1)   e 
VFxTTrrSTIMATE- 

0. IF YTOL HAS 
~07 IF   MAX 

AND 
TT 

BFFN 
HAS~BFFN~ FOUND 

ABS(E).,GT.YTOL, 

SATISFIED 
*TTHIN   YTÖL» 

THmciTio 
0 
0 
0 
0 
 0 

0 
0 
0 

_____      0 
0 
0 

NOTES, 
- c 

•NT 

M s 
SGH m 

"SliVBx-«" 
XJ s 
XJA e 
XM s 

XI a 

THTRD   CIFFFICIFNT   IN^THE   E0UÄTlÖN«i~Y»A*B*X»C*X**2 
Of? IN OTRE NQTATIpN  
E^TT VALUF OF QVtsT,      Nlsfl IF 

Nls*5(-5) IF X IS JuST_TO TMF 
"PRF^T'CTED   MAY  PT. "Ni = 6~IF   X   TS 
ITMERWISE   Nlsig. __ 
FNTRY   VALUE"OF   OV(S> 
sln^ OF    M    IF  ABS(M)«5 
STRN OF THE S'LöPF rip THE CURVE 

JUMP TO BF TAKFN FROM LAST X 
ABSOLUTE VALUE OF MAXIMUM JUMP 
DISTANCE FR'IM CENTRAL PT TO MAX/MIN OF PARABOLA, SXMAX-XX(0 
OR « DISTANCE FROM CENTRAL PT TO THE ROOT, aXR00T-XX(2) 0 
INPUT (OR LAST) X VALUF   0 

0 
0 
Q 
0 
0 

   _0 
~x I"S~YHE PRECICTFD MAX pT»Q 
LFFT(RIGHT) OF THE PREVIOiiSLO 
"THE   SFCOND   PT   CLOSE   TO   THE   0 
 0 

0 
 G 

0 
  0 

• ABS(XJP* Q 

IREM-OS 
IREM-06 
IREM-07 
iREM-oar 
lRpH-09 
IREM-10" 
IREM-U 
IREM-12" 
IREM-13 

IREM-Ia 
IREM-M5 
lREM-f5" 
IREM-17 
lREM»Ifl~ 
IREM-19 
IREM-2Ö 
IREM-21 
TRFM-2"2~ 

IREM-21 
IREM-?« 
tREM-?5 
lREM-2b 
IRFM-2T_ 
IREM-28 
lREM-2» 
IREM-10 
IREM-M 
lREM-32 
lREM-33_ 
IREM-3« 
IREM-15 
IREM-36 
lREM-^7 
IREM-38 
IRfM.^9 

COMMON   /COTREM/   YnL»YH,OYDX.CTRMAX 
COMMON   /FRASF   /   BOl .C,DXDY,E.l.II#IN?iSPAN,"M,'N,RADTCL#SDYDX,SGN,' 

1 TOP.Xi,xi3,yi3P.Xj7xjA.XM,   DX(3).0YO).0Vl(10> 
DlMFNSnN   XX(U),YY(<») 
EQUTVALFNCE   (CTP.OVlfl)),    (Nl.QTND,OVl(5))» 

T (XX.QVH?)),    (VY.0V1(A>> 

INITIALIZING  AND  PRELIMINARY CHECKING 
IF(CTRMAX.FQ.*0.") CTRMAX«25.' 
DO 30 IH.« 

OIRE 
OIRE 
OtRF 
OIRE 
OIRE 
OIRF 
OIRE 
OIRE 
OIRE 
OIRE 
OIRE 

M.40 
M-«1 
M-42 
M-43 

M-as_ 
M-46 
M-<|7 
M-as 
M-U9 
M-SO 
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•w 

10     (JVim*  OV(I)  QIREM->51 
E a   r-vQ- : ~ 0IREM-S2 
M a   Ml          OIREM-53 
 IFrCTR.'-Ö.Ö.J   Ha« 01RiH^sT 

SGM        a   I,   GTREM-55 
 iF(M.*GF;o5-GcrnrT* ~ OIREM-56 

M «5          QIREK-S7 
 3G* ä~~-I. ; OIREM-58" 

Ji   N a   MI*0(H»S) QlREM-59 
T 5DYUX   s   SIfiMM.'f*XJP) : QIREM-60- 

C             (AtTFRNATE   CALC   TO  CIRCUMVENT   COMPILFR   ERROR* OIREM-61 
 IFfXJP)   HftlZyVZ  QIREH-62 

ai SDVDX « 1. .  QIREM-63 
 GOTO-« 0IREM-6T 

42   SDVDX   a   »l.     0IRFK-65 
 ar xj*—• ABS(XJP) OIPEMHKB" 

XI f   X   OIREH-67 
 irrHS51~a07H57»B QIREM-68 

aa IF<AQS(E>.LE.VT_IU GO TO eoo, OIREM«69 
—IF(M.EQ.a   . AND7 "*BS(E-YTr_'^r.t.T,"rTnn~CO TTTTTO "~ QIREM-70 

IF(CTR.GE.CTRMAX)   CALL   ERRORl QIREM-71 
 GO   TO  SO 61REMV77" 

4fc  M «5   , QIREM-73 
 ITS-TOP   « xxryi^nnrri OIREM-7« 

C OIREM-75 
c       OFTFRMINE TNOETrThR_TNSin»TrwG"CURREMT~yif INTO xx,yy TABLIT WHICH ISOIREM«76 
C     ORDERED ACCORDING TQ x.        QIREH-77 
 So IN s~I ÖlREMiTB- 

IFfN.EQ.O)       GO TO 90        OIREM-79 
 fcO—IFOnCTlNltCT7XTl_G0 TO TO    _ QlREM-80~ 

IN    * IN*1   QIREM-81 
irriNTLEiTn GO TO"W QIREM-82 

GO  To  90  OIREM-83 
~ 0IR E H^T 
e_      RFLOCATE IN PREPARATION FOR INSERTING  X,g      QIREM»85 

"70 II "  « N>| OIREM-84 
80  XXttlj» XX(II-I) QIREM-87 
 VVC|lJ«~Yyin»rJ QIREM-88 

II    • IT-1 OIREM-89 
 IF(M.VETTN) CO TO 86 QIREH.90- 

C         _  OIREM-91 
*C  "INSERT Nfw POINT OIREH-92 

90 N     a N»l  OIREM-93 
XX(lN>a Xi OIREH-9« 
 VV(IN)a E OIREH-95 
C 0lREM-9S~ 
C    LOCATF INTERVAL MHICH SPANS ROOT   OIREM-97 

ISPAH • 0 QIREH-98 
TFfN.'EO.O   GO   TO  200_         0IRE"«99 

DO   110   T«?»N OIREM-00 

400 
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IF { SPYPX*YY(I).GT.'o.   .AMD.'   SpVDX»VYf |»t j ,LT.*0.')   »PAN« I 
-TVO~CCWINUE 

122 

RT-TJTJtF rX»VV   TABLE   TO  THREE  POINTS 
TF(N.'LE.U GO   TO  200      
irnsPAM.'Eir.onsTj 'TO~ftfB 
(ROOT HAS REEN SPANNED) 
TF(ISPA^EO.N) GO "TO"l'5(T 
IF(ISPAN.E0.2) GO TO 175 

-rrr»RSTYYM)j.r.i.'ABswton) Gö TO rtr 
GO   TO   ITS 

(RnOT   HAS  NOT   BEEN  SPANNED) 
tlO   IFdN.LErzil GO   TO   175  

150 
DEltlk   MUST   PU1N1 

DO   160   PliN 
— -XX ( T ) " s T<Jf CT*n  

160     YY(T)   »   YY(IM) 
 TSPAN a TSPATI-I 

DELETE FOURTH POINT 
T7T- -rr -s~*r*r 

5TMPLF T-JTfWFTffED 1CTI ON 
200  Ni t  »I 

IFnSPAM.'GT.tr.""OH. OYDX.NE.'örVTSö Tö~2ö5r 
XJ s   SDYDX*SIGN(XJA»-F) 

TALTFKWTmL(TTO~clRCUMVENT   CQMPIL.FR   ERROR* 
XJ =   XJP          

TF ( E X T roTinrji^rj 
GO   TO  900 

C" 

c 
~c 

CURVE   FIT   PREDICTIONS 
rttS   2l0.22075Ö"<r~ 

OIREM-01 
OlREM-02 

_OIREMj^03 
OIREH-or 
OIREH-05 

"OIREH-06 
OIREM-O; 
OIREM-o« 
JJIREM-09 
GTREM-TO" 
OIREH-11 
OIRE*-12 
OIREM-U 
OIREM-ia 
OIREM-15 
~AIREM'-r5~ 
OIREM-17 
OIREM-18 
GIREM-19 
OIREM»20 
Q1REM-21 
Ql»EM-2^~ 
OIREM-23 
0IHEM-2H 
OIREM-25 
(JIREM-26 
_0IREH_-27_ 
OI'RE'M-28 
QIREM-29 
OIREM-JO 
OIREM-31 
OIREM-^2 
OIRP.M-13 

ONE'POINT "'PREDICTION" BASED ON INPUT VALUE OF DXDY 
2t0 XJ  _* .E/DYQX  

"GO Tn 900 

TW5~PaTNT STRAIGHT LINE PREDICTION 
220   BOT        =   YY<2)-YY(1>   

" IF(BnT;E0.0'.)' GO   TO  2?0 
DXDY     s   (XX(2)-XX(l))/BOT 
TFOXDYäSOYOX.GT.'O.*)   GO   TO  2«0 
(CURVE   Si'OPE   IS   WRJNG   •   MOVE   TOWARD   MAXJHUJ   POINT) 

23Ö   XJ «   -3.*S'0YOX«XJ* 
GO   Tn  900 
(CURVE   SLOPE   IS  CORRECT)" 

?ao xj        • -E*DXDY   
GO   Tn   900 

OIREM-3"a 
GIREH-35 
QIREM-16 
GIREM^t; 
OIREM-38 
OIREM-39 
0IREH-4Ö 
(JIREM-ai 
OIREM-Ö2' 
0IREM-Q3 
QIREH-UCi 
OIRFH»q5 
0IPEM-<J6 
OIREM-<»7 
OIREM-a8 
0IREM-J»9 
QIREM-50 
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"• """ •" " •'•" 

C   OIREM-51 
"C PTBABcTLIC^CiiRVETTT-pRIBTCTIOir" OIREM-52 

300   Dxm   s   XX(1)-XX<2)        OIREM-53 
 WTSl   •  XX(31-XXJ2) QTREM^T?" 

DY(l)   «   YYM)-YVf2) QIREM-5S 
UYC3V a~VYT3)^YYC2J OIREM-56 
BOT        a   DXfl)*DY<3)   -   DX(3)*DY<1)    QIREM-57 

TFf ABSf arjTlTTr.'l ".*C-T2TlSf»"_TcrWB OTREM-58 
TOP        »   DXf 1)»QX(1)»DY(3)   -   DX(3)oQXf3)*DY(l) QIREM-S9 

~*M »   rs*lqP/BOT QlREM^TT 
X13        s   Xxr))-xX(l)  OIREM-61 

TFrÄB5(^r;GT/AHS(i.E31MnVT_6l!rTÖ"T0Ö QlREM-62~ 
C s   R0T/(DX(1)*DX(3)*X13) QIREM-63 
RTflDTCLa' fpfiilfH   -   YYf2)/t OlREM-64 
IF(«ADICL.I F.'O.)   GO   TO   360 OIREM-65 

 SfTJH s   &Ir,MU.',SBY&X7C) örREMWfr^ 
 XM e   XM   •   sr»N»SQRT(R*DICL)  QIREM-fc/ 

60 TO ~89~0 OIREMiÄV 
(IMAGINARY ROOT» HENCE WE ARE LOOKING FOR THF MAXIMUM POINT,    QIREM»69 

 PRTDTCT"MAX~PT~IF  Mal,   SElFC^ PTS  ON  L^FT/RIGHT   SIDE  OF  PREVlOUSLYftIREM.7<T 
PREOTCTEO  PT   TF   M*«/5)  OlREM-71 

360   IFfH-0)   36$,361,36* 0 I RE M-7T 
363   IF(AB3fXM>.lT.XJA)   NlmM  QIREM-7S 
 BOrTrriw - oiREM.ra 
36a   XJ a   -X?3/aJ GIREM-75 

RTI *'\~, QIREM-76 
 IFtlN.GT.2i   GO   TO  9Q0         QIREM-77 
 JTJ a   -XJ aiREM^Tff- 

Nt •  «5    QIREM-79 
 GO~TO~9~0U QIRFM-8IT 

365   XJ •   3GM*XllP/a.'  QIREM-fll 
Kl __j QIREM-82"" 

 GO   Tp  OOP 0IREM-B3 
~t I OIREM^BT- 

C RETRE*T   TO  I INEAR   INTERPOLATION            OIREM-85 
6T>0~!F(ISPANr&T75)~6O"To   l2Z " Q1R£M«86~ 

GO   TO   l«o QIREM-87 
"C 0IREM-8r 

C MAXIMUM   FOUND •  QIREM-89 
700 UlWtJ m-&l QIReM»9(T 
 60 TO 930  OlREM-91 
t OIREM-92 
e    SOLUTION FOUND     QIREM-93 

800 CTR   *h; QIREM-9« 
60 TO 930 QIREM-95 

C 0IREM-9S- 
C    FINIS         QIREM-97 

890 XI    • if?l)*Iff QIREM-98 
GO Tn 9|0 (JIREM-99 

900 XI   a XUXJ QIREM-00 
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M^ 

^1 

910 CALL OTEST 
—- x s AHAxnxxfi)-T(j*r*MiNr(xr;xxfNy*xJAir 

CTR «   CTRM. 
'93t rSTTB— 
950 OV(I)  m avtcij 
999 RETURN       "~ 

END 

OIRFM.01 
QIREM-02" 
OIREM-05 
"orREM^nr 
QIREM-05 
QIREM-06 
OIREM-07 
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f 

etUTCOM COMPUTATION   pF   RATE   CONSTANTS 
!5UBRnÜTlME>¥RATCON(P) 

 WEAL   KS,K6.'K7,lt».K'>>KffS,KR6.K'>7»KBWfitRP 
COMMON   /CKTNET/   DUM(6),NREACf 

_*_ _RC!<9).RC2(9),RC3(9>~r»fMjU,?)f"*eON(Z)^  
COMMON /pSrQ  / FOA«BFTS,TP.Xl(h,V2.X3.X4,XS,X6»XK(t*1 
COMMON /RHSC  /  F(ZS)tHH(?3).flR(?S)7CPZt?S).OCPBt?S)  
COMMON /CKHO? / K5(l)>b,K7.K8.K9 
DIMEMSTOM X(6) _  

RATCON0l_ 
RATCON02 
RATCON03 

FQUIVALENCF (xrti.xKD) 

RATCONOa 
RATCOM05_ 
RATCON06 
RATCON07_ 
RATCON08 
RtTCnx09 

»•REACTIONS**  fl) 
 «1 

(3) 
 L13 Q »o ** 

H  •OH 4M  M  H?0*M 
H •H__*Jl_«L._H2__t*l. 
H  *0  »M  »  OH +M 

Q?  fM 

RATCON10 
RATC0N1L_ 
RATC0N12 
RATCONlJ, 
RATCnNtd 
-RATCPN15. 

rS)  H  *0? 4M  >  H02fM 
_Ci) _ Ü _±H02    g  OH fOH 
(7)     OH *Hn2   •  H?0f02 
ifi _fl - -tun? ? O«_J*Q?_ 
f9)  H  4H02    •  H? *02 

RATC0N16 
RATC0N17 
RATC0N18 
RATCONl'L 
RATCON20 
RATC0N21 

IF NREAC. ,5. THE HYPROPEROXYL REACTIONS ARE NOT CONSIDERED 

 B*f* C8/:01601286/   
TK    s TP/l.B 

1 CA1L SFTMtt.O..RCnN.Si 

RATCON22 
RATCPN?5. 
RATC0N2a 
RATCON25 
RATC0N26 
RATC0N27 

NRC   a NRFAC 
IF( NRC.FQ?5 ) NRC«9 

D0_10 L'tfNRFAC 
"TB    a 0. 
"0  S   KH.'H 

RATC0N2B 
RATC0N?9_ 
RATCON30 
RATC0N31 
RATC0N32 

-PATJLQNJi 
5   T8 a   TB#TBE(K.L)*XfK) 

10  Wmtiia...TRJR.CHL) 0TK»*(RC2(Lii»EXPÜRC3a>/M:9B596*m> 
20   CALL   THRM(   TK,1.   ) 
 RHOM a   tqa.»P»C2/(l5qS.32»TP)  

IF(   NRC.TTTS   )   RETURN 

SECTION   TO  CALCULATE   HyDROPEROXVL   Af>Jll3TE0   RCON(S) 

DO   21   Lal.S 
J< «L.Ltft  

TB a   1. 
_LF(   I .NE.*1   )   GO  TH  ?l 
TB a   0. 
DO   22  Jst/tl         __     __     ._.     _   .  ... 

22   TB a   TB*TBEfJ.5)*Xfj) 
21   K5(L)   f   TB*RCl(K)*TK*«(RC2(Kh*EXP(-RC3(K)/(t.9BS96*TK)) 

RCfW5ja   KS(1) 

RATC0N3« 
RATC0N3S 
RATC0N36 
RATC0N17. 
RATCHNSB 
_RAIC0N1S_ 
RATCONOO 
RATcON<tl. 
RATC0N42 
RATCONaS 
RATCONaa 
.RATCON«*. 
RATCON06 
RATCONaT 
RATC0N08 
RATC0NA9 
RATCON50 
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__!£!_Xl.LF.O,_)_Cn TO SO _RATCON5_ 
FQ6   a FXp(P(t)»F(l3)^27*P(S)> RATCON52 
POT   r FXP(P(S)»F(I *)«FCM.FfO)i RATCONS3 
FOB        e   FXP(F(?)*F(li)~F(5).F(4)) RATCON5« 
F09        a   FXp(F(n»Fq3)-Fn)»F(0)) J?ATCON55_ 
KRfe        «   Kfc^EGfc RATCONSfc 

J«" a   K7^£Q7 RATC0N57_ 
KRR        a   «8/EQ8 RATCO*S8 
KR9 a   K9/EQ9 RAJttON«i9 
F05        a   FXP(F(1)»F(«)-F(i5)) RATCOMfcO 
KRS        s   RHnM*KS/<P*FQ«>/|J,6959fl> RATCON*L 
XNUMFRa   RHnM*KRS»KR5/t<S*<KR6»X5**2/<Vl *Xit )*KR9*XVX1»KR7*X6/X1 RATCON62 

^•KRB*X5/XO      _ , RATC0N65_ 
DEN'JM   a   RHnH*{KR«it(kbfK9)*Xl*K7*XS»K»»*X2) RATCON6Q 
RCOMfS)= RrON(S)»(l.'-xmjHCR/l>EN3H) __&___ 
IF( RCON(5).LE.O. ) RcON(5)»0. RATCON66 

JRATCQNJ>7_ 
SO RETURN RATCON68 
 __> : RA__J_9_ 
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CREADTN       INPUT BDUTINE FfiR FMISSIONS PROG. READINOI 
_C SJRT.CnNVEHT AND 3TQPF    BEAOIN02 
C READIN03 
 SUBROUTlKiE READfN READlNOH_ 

C READIN05 
____   I. flGICAl   NODATA REAOIN06_ 

"REAL   MWT.MATMX,LHV RFADIN07 
R T *FNST.1M   *»H1 (<3) ,CYCLF (SI ,fjfEl (3),At PA T ( » 0 , 1 1 ) , CARPI (It.11), R E A 0 INQB 

"<rRÄDll(1 1 >,STDVAI (10), Till l?( 10)»/ATRf 11) »EADIN09 
COMMON /CBTTS ^ BITS,«LANK READTNIJJ 
CDMMnM /'VRilUHL/ F.RR,E»RMAJ,INERR»PREPR PEADlNll 
I DGTCAL FRR,FPPMAJ, INFPR,PPEPR  _ _ REAOlNlZ 

PEADIN13 
CnMMnN/TNDATA/HC,HF,WAR,TT?.BMFTA.TT;>S,FFAR5,'FTC,PP0.' PFADIN14 
•PRCiTM 1),RRCU2(11),RRHC(1 I), RRNJX (1 1) ,PT ( 1 1 ) ,PS( 1 1 ) , BLOC (11 ) , READIN15 
tEICJC(tl)   RFADIN16 
COMMnN/JFTr»AT/NPTS.RAO(i2),TSJ(12).UK1?r»SPV(l2)VMwf (12), REAOlNiT 

J C P ( 1 ? )^ F_«_AP ( 1 ? ) ,8PtOG( lj>J> , (VTHFRM L2' flj ^_ RFA 01 NJ 8_ 
C3»»*»nN/GASrM>/BlCH(l2,?).F(?,l?,?).Hf2,l?,2),Z(l6,?,t2,8*,        READIN19 

' HC I NCP(l?«:>),nTHFR?( 2,1 ?,?,H) R F AOlN?0 
COMMON/JPCTRl./Tl TLE(20>,PRINT(30) READIN21 
        RFA0IN22 

EOUIVAI ENCr(RAO(l),RAolIf 1 ) ) ,(PO,AMBT(1)),fTO,AMBTI 2))f REA0IN23 
JJH|JM,AMBTm),{yJ>,AK«i (qnL(P*r>J,AMBT(5)), (T?,rYCLF(l ))#      REA9IN24 
l(FARS,CY(:LF(2r),(FlK'U?C,CYriF(ir),(BriA,CYCLF(«) J/(T257CVCLE(5))  READIN2S 

_FA____ 
DATA SiDyAi /l«,6«»6,Sl8.6<J,0.00SM,0,n, 1.0, REA[)IN27 

'titH.f,9,p.0?,?n.0>0.n,SlB.h
<>/ REAPlNgB 

DATA TlTLE?(l) READIN?' 
'/hOHt'JNSDMPTION OF EMISSIONS IN AUCMPNTQR FXHAUST PLUMf  .  / RFAI)IN30_ 

WEA0IN31 
NAMEi;ST/T«;TnAT/AMBT,pO,TO,HUM,VO,BAl;)J, READIN32 
•CYCLF,T?,FARs,FlNn2C,^HA,T25,FUF|.< REA9IN33 
' * __Ü C ARH| ,RAD1T>PT,PS,BL0C,ETC0C. R E A DIN 3 <» 
'TlTLF.SF.PRINT READIN35 

_£ ,  REA5IN36_ 
C   RESFT ALL INPUT VARIABLpS TO STANDARD VALUFS READIN37 
_£ ; PFAi)_TN3B_ 

CALL SFTMfl,BLANK,TlT|_F,?0) READIN3">_ 

 CALt^MnyF(?/STDVA|.(_1 ),AMnTf5,l ,STDv»L*(<»)fCxCLF,S,n  READlNaO 
CAl L SFTM(S,BITS,CAR0L,«1,RADII,1|,PT,««,AI OAT.110,PR I NT.30)      PEADINüI 

 FUFL(H«?»0  _    RFADTN02 
FUFL(2)sS37,0 RFADTNÖ3 
 FUFUDsnlTS ggABTwaa 

SFsl.O READIN05 
C    ..    _.. _ ._    ..      READING 
C   READ ENGINF TEST DATA AND CYCLE PARAMETERS READIN07 
C  ._   .     - _     -.      .  ._ . -        READINGS 

READfS,TSTDAT) PEADIN09 
 IF( INFRA 1 RETURN RLA.DI.M5CL 
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c 
c 
c 
c 

FICME-i*ETH02C 
PPOsPO 
HCSFHELO > 
LHV»FUELfSi 

ESTIMATE FUgj HEATING VAI DF IF NOT GIVFN 

_T F ( L H v.' E o. RJ TSJLH v = u R <i {,86 .tui*S? 9_7i, i * H ci/X ijLiALg 6 B*HC) 
HF=LHV-ln6h.«60S*(ISß.l8 30+«7.0276*Hr)/(l?.01*1.008*HC) 
DTF=FUFLf?>-^37^0  
HF = HF + oTMf0.U^733B?3«-OTF*(3.0«Sl5a«F-«*OTF*(3.768?a6RF- 

'•PTF«1 .g?i«ShRF»tOn)  

.SUBSTITUTE CHANGE VECTORS, IF ANYt INTO *l DAT  
SET STANDARD VALUES IF NÜ.VALUE GIVfN TN INPUT LIST 

IF(Al DA 
nil in N 

Tf9.1).F.a.8ITS) Al.DAT(9,l)s0.0 

iFCCAwn 
XF(AL?A 
IF(RAD7 
IF(PI CM 
IF(PS(K' 

_LF(AI DA 

t(l .'O.NE.I ITS) CALL   MOVE (1, CAROL (1 # N)# ALDATH »N>#fl» 1) 
I LUÜ3 .ro.MTS)t;n  Tn ?n  
I(N1.^E.nnS)A|DAT(S,N)=RADIIfN) 
).NE.fiUS>ALDATC6iN)sP.L£Ml  
).Nr.RITS)ALDAT(7,N)=PS(N) 
lLZ-.J).E.T.31IS^AUDATC7.N)5Pn 

READIN59 
_RE.ADI!Ü60_ 
READINM 

_READJN6JL 
READIN63 
READlN6a 
READIN6S 
REAPING 
PEADIN67 
READTNhff 
READIN69 
REAOIN7.P 
REAOIN71 
J?EADlN12_ 
REA0IN73 
JIEADIM7JL. 
REA0IN75 
RFAPIN76 
READIN77 

—REA0INX8- 
READIN79 

-REAOIN&DL 
REAOINB1 

—READHifl? 
TF f m -_ic 

_IF_CALDA 
IF (EIen 

-LFXAL2A 

(N).Nr.«ITS)ALDAT(8,N)=BLnCfNl 
T 19.:U »E3.BlTS) AU5.AT £6+HlMBElk. 
C(N).NE.RTTS)AL()ÄT(9,N)5EICnC<N) 
lt9-.NJ.E3«flIJJ^A.LDAlX-9<,N)stLDAUAU.i- 

M-IVF   pp-iRF  DATA   tMTn  rrnnriN  R| nrxs 

READINB3 
REAOLNBJU- 

REA0IMB5 
READlNfl6_ 
READINB7" 

-REAOUiiaS- 

RHCJfN)=SF*ALi)A.ILl»>jl 
RRCJ2CN 
RRHCtN) 
RRMOXtN 
PTfM);> 

)=SF*ALDAT(2,NT 
=SF*ALDAT(3»\J_- 
)=SF*ALCHT(«,N) 
IDAT(biN)  

REA0IN89 
BEADIN9JL 
READIN91 
REA0IN92 
RhADTN93 

-B.EADIu9'i 
PSfN)s»LDAT(7fN) 
BLOCCO=ALDAT(8.N) __ 
Einr(N) = A| DATf9#N)*lF-3 

_ HAD(N)sA| DAT(S.M)  . _ .. 

•SEI UP ^fiFHnGEvfJUS CAS unOFL 

REAQIN95 
WEADIN96 
READIN97 
RtADlN9B 
READTN99 
-fi£AOI^OO- 

* 
• 

c 
c MDVF GFNERAL DATA INTO COMMON BLOCKS 

READIN51 
READING? 

c 
WARsMUM 

READ1N53 
READlNSa 

TT?*^ 
BBFTA=BETA 

READIN55 
READlNSb 

TT?SST?5 
FFARS=FAR5 

BEADIN57 
READTMS9 
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CAI L   MXFl TflfN) 
READlNOI 
.gEAPlNP? 

10 NPTSaN 

SET UP AMBIENT AIR PROPERTIES 

20 NAzNPISM 
RAn(MA>=RAf»J 

READINOI 
REA9lN0<J_ 
READIN05 
RE»DIN0>_ 
REA0IN07 
READINGS, 

TS.I(NA)sT0 
-UJlN_.Aj.5yQ_ 
FBARfNA)sO.O 
^PLPf.LNAi=(Uit- 
RICHfNA.DsO.O 
F(l,M>,ljgft.B 

READTN09 
RtAOTNlO 
REAOINU 
PEADIN12_ 
REA0IN1S 
RrAOTMO 

F(2,NA,l):n,0 
._£ALLiQlf» *ST(0__0 ,_W A R__±C_LI0__ P0. .>ALS?.7,FALSE. »ZAIR, 
•    HÄIR,MWTO'A),SX. SPV(NA'),AX. CP(fMI) 
__CALL,_SEJL_|LL#_o.p,ZC1_. l.NA»!). ^g)  
CALL SETS»! 1. HAIR.Hf J,NA#!>,2) 
CALL Mnvf(?>7Al!>.Z(l.l.NA.n.l1.1.7ATR.Z(l.2.NA.n:il.n 

READIN15 
REA0TN16 
REA0lN17~ 
REA0lNl8_ 
REA0INJ9 
READTNPQ 

SFT STANDARD PRINT STATIONS IF MOT SPEPlFIFO 

JLFJPBlWTflS.WE.3ITS) CO TO 999 
PRINT(1)S0.\*RAI)J 
PRINT(2)sln.0«RAD,l  

REA0TN21 
PEACIN22 
READIN2J 
READIN?« 
REA9IN25 
READIN2!> 

GFNEHATF INPUT FOR JETHlX 

999 CALL JFTPRF 

RFTURN 

REA0IN27 
J»EADlN2_B_ 
HEA0IN29 
READIN50 
RF.A0IN31 
REAPING 

END READINGS 
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<mmm*^**immm 

CREADT 
C  
C* 

_c_ 

REAoS -JETMIX- OUTPUT TAPE 

OCTOBER 1973  MODI FlCftTIONS FOR AUG FHlS 3V3 

SUBROUTINE RFADT (IENTHY) 

COMMON /CUI 
INTEGER 
CJMMfiN /cJE 

_CDM.iüN..ycü.T 
COMMON /ccn 
COMMO'v /CM 

l ZRM:J(!OO, 
COMMO'J /C^I 
COMMON /CPR 

_*_A.LX(IOO».12 
WRAL M<UFW 

1 MjLF6(lUü 
2 KDl.FMflO 

_   lNTtGtR   TEs 
LOGICAL FOU 

_£auiuALt.MCr 
EQiU VALtNCF 

1 ALXCI/SJ) 
2 A|_X(l,f>)> 
i- ALX(1»?)) 
«      (MQLF12(1 

TS   /   HITS»ai.ANK 
3LANK 

TOT/   GCJ.DlAJ,vJET,EJET,NxTA 
ARIZ_G JET (2.00 J.GEX.  
JNT/   ZX(5),NSL(S)»NX 
PUT/   ZPSKiOO,b),Z«( 
->),ZXlN(lOo>5),ZF(10 
LK/   CSC 
Fi    /   PSI(2oO),Y(200) 
l.-NPJ).F3PEcltiai,NC,. 
1 00), MQLf- 2(1 00), MOLF 
),MULF7(lOo).MULFÖ(l 
O),M3lFlZ(iO0) 
T,üDY,XJ(X -  
'JO 

_t_ F.U E L*--FS P E C-l—)- 

rXHAX' 
100,b),?U(lOO.b),ZE(100.5), 
0,5) 

,UD(2oO),ED(200),RHn(20 0),XL 
X LI* 0 i .  
3(100),MOLFä(100)/MOL 
00),MnLF9UOO>,MULFIO 

Fb(100) 
(100), 

(M(1LH(D,ALX(1,1)) 
» (MOtF4(l),A(.X(L,.<t)) 
, (101.^7(1),ALX(1,7)) 
, (lOLU 0(1), ALX( 1,10 
),ALX(1,12)) 

,(M0LF2(t),ALX(l,2)),(MnLF3( 
*XM.OLFb(l), Al.XCl.b)'), (Mni.F6( 
, (MntF8(l),ALX(l,6))# (MfluF9( 
i),(MOLFIIC1),AL X(1 , 11 ) ) , - — 

COMMON   /   KEYS   /   KEYA(U),   KEYB(ll),   KOOA(ll),   KOOB(U) 
-£  

DIMENSION     FUEI.(12) 
... DIMENSION   t)JMMYl(20 00),DUMMY2(98),DUMMY3(73),DUMMYa(13ll), 
* DUMMY5(59) 

_DLMtNSIDN_J;lDL2L0fi)^IlaC2i)QJ,UC20Ql*U2.QOUJJliaaai,  
* XMArH(i?0O),PTOTr20O),TTD(200),PT0(200) 

.DIMENSION   CNAM> (12),ALt(l2),SCMCl2),CPC(361_  

DATA KpHtJT/<>HPREjET/ ...     ___._ 
DATA      JETMIX,BOY,TEST,XXX   /6WJE TMT X, ?HBO Y, <IHTEST, 2HX 

C. 
c* 
c* 

NAMtLlsr /NLPROF/ NPO,PSI,YfU0,EO,RMn,XiN,M'L)LFl,M()| y 
_1  MJLM,MClLF5,MJLFb,MjLF7,MÜLFflrMQLF<>,MOLF10.MOLFll, 

NAMELlSl / Jf-TXX / GCj, 01AJ, VJtT, FjFT, X, NXTA, N 
._. NAMhLlST / KEFDAT / G.rET, FUEL 

NAMtLlST /ROATA/ DIAJ,«JFT,EJET,GEX,GCJ,NXTA,NC,X 

SAVE KEYA('l) 

K4SV  s KEYA(d) 

t/ 

?,MÜLF3 
M0UF12 
C 

WtAOTOOl 
   REA0T002 

REA0T003 
 RtADT00M__ 

READTOOS 
   READTOOb - 

RfcADTOOf 
    READT008 

REA0T009 
 REAOLOiO__ 

RfcADToil 
REA0T012 
READT013 
REAOTOia 

N(200),REA0T015 
 READIaib  
,      REAoTOl/ 
 READT01& - 

READT01» 
 REA0T020— 

REA0T021 
 REAOT022— 

REA3T023 
READT024- 
READT02S 
RfcADT026- •- 
RtAOT027 

-RtA0T02fl— 
READT029 
REAOT030 _ 
REAOTOU 
HEA0T032_ 
READT033 

_KtADTa3<l  
REA0T035 
RtADT036_ 
READT037 
REA0T038 
READT039 
-RtA3ToaO_ 
RtAOTO'41 
REAOT002 
REAOT0a3 
READToa« 
REAOTOab 
RtAOT0<*6_ 
RtA0T0«7 
RtADT0<IB . 
RtA!)T0«9 
READTObO 

1), 
1), 
1), 
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IF (IENTRY.GT.O) 

CSC*1000. 

GO Tj 100 

c* 
READ JETMlX DATA FROM TAPE 

KEYAC4) 3 JETMIX 
KEVA(7)s   XXX          _ _   
READ   (2)   KXX1,KREC, 

»   0DHMY5,3lTS,ERi(,GCiGcJ#  
FOJT,DIAJ,UET»TJFT>PTJFT#VJET»TIJET#EJFT#PF.VE,MF,TIE#TE» 

AXI,NJ,sM,uK,MIXPRh»XLC»FL'HJ#MERGt.NV,CONl» 
CTl,CT2.CTi.crn,CT5#cT6fCr7»CTÖ,CT9,CTp,CTS.CTM» 
GAM,«r,,P4,PRT,SCf T«EF»MUKtFjsP»S«.SLEN.aPRIN,PLÜT.C6,  
1IX,CF.MAXIT,T3L»3jPa, 

c* 
XMAX=XCNX_TA)  
NXs!> 
IF   CNXTA.LT.5)   NXsNXJ 
NXREMSNXTA-NX 

JL?_ 

-TH- 
READ   INITIAL   -FAR-     AND   -G»     PROFILES   FROM   PRFJET   DATA 

KEYA(H)   s   KPREJT 
KEYAt/Js   Öl AN*  
READ   (I) 

'_DlAJ.#JU£j*J-LJLt«yJEl,£E-»TE*.IIEa^E-.fiF-X*ilGtJ»Jl«PRT-<SC«-tK£E^. 

.£*_ 

«   MURFF#DIFFrMC.CNAME»ALE.SCM,CPC,NJ/NM/CTl.CT^,CT3.CT<J,CT!»# 
*_CT6iCT7,CT3«GJET#Y#VD«THD.Il:>jfcD,  
* iriLFl^OLF^MOLFS.MClLM.'IOLFb.lOLFö»' 
* ,iULF/«,13LFn«.10LF9,MÜLHO,MULFll#MOLFl2, 
* DIMMYJ.FOFL 

 NRE AD? 1  
GO TO 110 

_100 IF (NXREM.LE.O) GO TQ 230  
IF (NXREM.F3.1) NX32 

 I F_( N x R E.i . E.1. 2J_ N X U  
IF (NXRtM.piJ.J) NXsa 
NXREM=NXREM-NX*1  
NREAD«2 

RESET KEYA(a) READ REMAINDER OF JETMIX OATA 

HO CONTINUE 
NSPECI s NC 
KEYA(a) s JETMIX 
00 210 I*NR£A9«NX 

READT0S1 
READT052 
READT0S3 

_HEAOrOi(i- 
READT0S5 
READT056 
RLADT0S7 
READT058 
READT0S9 
«EAOT060- 
READT061 
READT0(>2 
HEADT06J 
RLADT06<«. 
READTOhS 

_READTOi>i>_ 
READT067 
RtADT063 
RtADT069 
READT070 
READT071 

-READT072- 
READT073 
READTO/a 
READT075 
READT076 
READT07/ 

-Rt-ADT07.a_ 
READT079 
READTOSO 
READT081 
READT0B2 
RtADTOSJ 
_RtADTOB!L 
READT08S 
READT084 
READT087 
READT088 
READT089 
READT0-9Q... 
REAOT091 
READT092 
READT09i 
REA0T094 
READT09i 
_RtA3T09t> . 
READT097 
RtA.)T098 
OEADT099 
REA3T100 
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lAClsI+IENTRV 
2X(l)sX(lACT2  
XX=Zx(I) 
JUE.YAI 7J-J-CSC I X-X_tJX.&  
FOUNDS.FALSE. 
REAO (2) JREC»KXX,KREG# 
SUPD»SUP3TP,CORE»CORSTP,*ER,MERSTP»NPD, 
PSI,Y,U3»THD#Eü#Tl0»rtHü#XUN.U«T#T0T#"XMACH. 
PTüT,TTD,PTD, 

.üetFl.'iaLFi.MOLFa^M^LF'^MOLfS.-IOLFi,'  
MOuFy/MJLFü^OLfJ/MDLFlO.MOLFllrMOl-FlZ^ 

IK   KXX,EU.**EYA(7)   )   FOUNDS.TRUE.,.      _ 
IF    (.NOT.FOUND)   GO   TO   210 
NSL(I)=Nm  
DO  ?00   Jsl,MPD 
-ZPSIlJ,X)5P3UJ)      - _.        --    
IKCJ,I)SY(J) 
?U(J»i)sUf)(J) .  
2f(J,I)=F0(J) 
ZRn3CJ.l)=RHQ(JJ  

C* 

1»0 
200 

-2J-0- 

ZXIN(J,I)»XLN(J) 
_ÜF_C J , JU .= 0,.  
ALCUHTF   AVFRAGF.   FUEL/AlH   RATIO 
„DO   190   Ksi.NSPECl - 
ZF(J#I)sALX(J,K)*FSPECl(K)+ZF(J»I) 
CONTINUE  
CONTINUE 
CO.NlLN.UE  

READT101 
HEADT102  
READT105 

_REA0T104  
READT10S 
READT106   
RtADTIO/ 
READT108 
REA3T109 

-READUU  
RfcADTUl 
REAOTiU -- 
READTU3 
ÄfcADTlta  
READT115 

-RtAOT-116  
READTH7 
READTllB 
Rf.A3Tll9 
REA3T120  
READT12I 

•ftfcAO-T-122  

C» 

230 
_GEX = 0.- 

C*_ 
C* 

CONTINUE 
.RESTORE   KEYAC41 

KLTJUJU  «  K'JflV 
c* 

READT125 
READT12«  
READT125 
READTl2fc   
READT127 
_RUL0Xl2a  
READT129 
READT130  
READTtU 
REA0T132  
PEADTH3 
_RiUDU3<l  

RETURN 
END 

REAQT135 
-REAOT136  
REA0T137 
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*RE 
C 

A0T2      HEADS »*JETMiX** TAPE (MXFLUT) 

SUBROUTINE REAOT 

COMMON 
COMMON 

• IOENTI 
EJcT.A 
*IXPWp 
CT7.CT 
SX,Sv, 
XPKfg(| 

PICdO 
xo(ioo 
MA2{10 

»UQtl 

/CFtLK/ CSC 
/JMrxiC/ *A«E(|0), TITLE! (1O),7DENT(10),ADDRESUO)J 
(10),T*ODT( >)»ErtK# liC. CCJ» FOOT, 
XIfNj,NM,yF, 
»XLc»^UO/tJ,-tE«GE,NV,c0^t»CTl,cT2.CT3,CTa,CT5»CT6# 
H.CT9,CTP,CT3»CTM.'5C.TRFF,MUREF»__ 
SLL->I,DPRIN,»L'1T»C6.MIX,CF,MAXIT,T0L»SUP8, 

O0).l(100>#JC(lO0)»TC(10d).TIC(100)# 
ö),wJ(ioO),^J(jOO),TlC(10 0),Ys:iNiC(IOO),YCB(100), 
),KD()00),Y4(lOO).YCOUOO).PDf lOO).hV(lOO), 
0),VC2(IOO),TE2<100),NXTA,Nr,t»JAME(i2),ALJ(l2)# 
JLLLAULLU i*.3 CJlilAli CPC(3>)..DlEE  

COMipM   /cJMlxa/   SJ»D,SUP3TP,C0Rfc.CORsTP,MER,MERSTP.NP0#  
* PSI(200),Y(200),UD(2oO),CD(20n)»TI!)f200),RHn(200), 
* XL*(20 0),!J(?00),nT(200),XMAC*C200)#PTOT(200),TTD(200),  
* PTj(20<n,ALX<tOO,l2),T(200) 
_CU'J-MPN_/JE^3AT/_^TJ6£SJ^BIACLtl2-l«-tSfl2)..ÜREAC-T-Cl2vJ.SPV(l2),  
!Z"»1 (12),CP( 12) «FSPCCK12) (GHAT< 12 JrTKMt 2) rOTHER( 36) 

CJMION   /CASCP/   GASXdlO«)         _     _   
COMMQN   ft INPUT/   Xv(b),R(S;50),U'J(5,i0),RRHO(5,50),XSPtCI(i,,J0,13) 

lPPSl(i>,50),5G(5,50),'4JJ(5),NlI            . 
COMMON   /CX| OCA/   XX(5) 

_.C^^0N./C-SPECI/_N5PECXIüLILDX  
CJMMHN   /CIMPJT/   DlAJ.MJEf»TjET#PTjET.VJET,TIJET,PE,VF#ME.TlE.TE, 

lX(100)ir,AM,HG.PR#Pi»T  
COMMON   /CAXlAL/   XDJH.xL.ALOGX 

COMMON /CBITS/ SITS,BLANK 
_£^Myr>N_y_AEYS_jL-KEYACtL).»-X£Y3ai). KODA.111). KnOtU-ll)  
COMMON • FILES / 0*GF, UPOF, NE«F, SCRF 
JNTEGE*    ORGF. JPOP« SCRF-..-.  
COMMON / STCTRl / ÜUMSTK3), FIRSTM» DUMST2(|3) 
LOGICAL  FIRSTM      ._..    .. _  ....     
COMMON /CSPARE/ H(t60o),PSIR(50)»G(5o),SY(SO),RAO(SO) 

.. CQ*10N_VCPHlNr/- PDUM120)  
COMMON /XISAVE/ I.ISTAR 

DIMtNSION SP(13),SPE(12),SPR(|2) 

HEAL MOLFinOO),M;)LF2(100),MOLF3(IOO),MOLKl(100),MOLF5(100), 
1MJLF«(100 L _          _ .    .....  
HEAL        M0LF7(100),MOLri»(100),MülF9(100),MOLFin(t0O), 

• M3LFll(lOO).MOLF12(tOO) 
OIMENSION TH()(200) 
fOUlVALENCE (MQLFI(l),ALX(l,l)).(M0LF2(l).ALX(l,2))# 

REA0T201 
READT202 
HtADT203 
REAOT20<L 
HEA0T205 
RtADT206 
RtA0T^O7 
READT209 
RtA0T209 
-READT2lO_ 
RfcADT21l 
REA0T212 
HEA0T213 
REA0T21*» 
REA0T215 

_REA0T2Lfe_ 
READT217 
RtADT218 
REA0T219 
REA0T220 
HEADT2?l 

_RLA0T222_ 
REA3T223 
KEA0T22« 
»REA0T225 
HEA0T226 
REA0T227 

_HE.ADT.22a- 
READT229 
RtAOT230_ 
HKA0T2U 
REA0T232 
REA0T233 

_Rt__T23-__ 
REA0T235 
RtADT2i6 
READT2S7 
RtA0T23B 
READT239 
REA0T2ÜQ- 
READT2ai 
REA3T242 
RtADT2<l3 
REA0T244 
READT2«5 
H_ADT_«ib . 
READT2U7 
RLA0T2UB 
REA0T2U9 
RIA0T250 
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"- 

(MOLFSri^ALXC I, S)),(MM.F'4(n,AlX( !,<•)), 
(MOLF5 U)# ALX(t # b))f(*0LF6(1),ALX(1,6)),  
(11LF7U),ALX(1,7)),(M")LFB(1),ALX(J,B)), 

. _   _C")LF1>M?,Al.X(l<
,>))F(MOUFi'>(lJ.ALX(l,lO)j/  

(Mi]LFlt(t)»ALX(l.m),(>1CH.Fl?(l),ALX(l,12)) 
LOGICAL   FIJu^D _._      _   .._     .  
iNTkGtR   TEST,aOr,XXX»BLANK 

DATA      JETMTX,>JDY,TEST,XXX   /6HJF THI x, 3HB0Y* 0HTEST/2HXX/ 
. DATA,ISPALP-ZfttiaPALOG/ -  

DATA   SPE/12*-l./ 

NIAMELIST   /NLPRDF/   l)D»M0LFl,MrDLF2#M0LF3»M0LF«»M0LF5,M0LF6, 
•   »lOLF7#>1JLF9*MO|.f-9,MDi.M0#MJLFll,MOLFl2#            _..        ..._-.. 
1    HH'.J,XLN.Y,;J,T»XMArH»NP0»P3l 

_ NA^EUST ./JETXX/_YJL[,X-,DIAJ..ÜC  
NAMtt IST /MLSPLJ/ r,#Sv,RAD» Jt"NO 

NRFACTsNTUHES 
K4SV  s KtYA(«)      
IF   (   ,N3T.   FIRSTM   )   Go  TO  9<> 

CALL REDPRF 
CALL NE4FLQ  
URSTMs .FALSE. 

NJsO 

CALL SFTM(i,BITS»X,SO) 
._NPD=l..  
KtYA(i») s JF.THIX 

. KLYA(/)= XXX  
READ (2) KXXl,KRFCr 

JL.Wk.1 TITLEl/IOENI.A^DRES.tJ.aENLitJ.WODl/HllSirlfiKiGC.CCJ«  
»   FtDTrOlAj.'iJET^JET/PTJr- f, V JE T, T IJET.E JK t , Pt' , VE , MF, TIF , TE , 

AXI,MjfN.vi,lJK,Mi>XPKLFXLC»fL3''J»1EHGE.NV,CÜNlf^ 
CTl.CT2,CT3,CT«,CTb#CT6,CT7.CTBfCT(»,CTp,CTS#CTM# 
GAM,*G,P*.PRT,SC,rRFF,MtJRrF,3X/3V.S| EN,OPRIN,PLOT.C6» 
Ml«,CF»MAXIT,TJL»SUPn« 
X/Xp^NiS/UCiTC/IIC#PTC#f,J,YJ«.T.TC»YSn>JlC*  
YC3.XD,RD,YR,YCD,PD»WV,MA2#VE2»Tfc?,MXTA,l# 
NC,C^A^E,ALJ.ALJ-.I,ALE,SCM,CPC.DIFF,CSC     ._   

C» 
D'J   «0   KKS2.50       
IF(   XCKO.FJ.3ITS   )   GT 
IF(   X(KO.E}.X(KK-U_) 

BO   CUNTIMiE 
84   IK «   K**\      _ 

Dl) »f. J*slK»bO 
86 X(J*-1)=X(JK) 

TO 
GO 

8S 
IU 84 

RtA0T2b» 
READT2'i2 
REA0T2S3 

_Rf.ADT254. 
REA0T25!» 
RLA0T256 
REA0T257 
READT25B 
HfcA0T2b9 

_RtADl2A0_ 
REA0T261 
REA0T262 
REAQT263 
REAQT264 
READT265 

—REA0T2«,6_ 
READT267 
RfcADT26B_. 
READT26» 
REA0T270- 
READT271 

—fliAQ.1272- 
RfcADT273 
REA0T27«. 
REA0T275 
REA0T276 
REA0T27/ 

_ÄfcA0T27.8_ 
READT279 

- REA0T280- 
READT281 
READT282 
REA0T283 

_KtADT29.<i_ 
RKA0T285 
REA0T286 
RfcA5T287 
REA3T288 
RtA0T289 

. READT29Q_ 
RMDT291 
RtADT292 
REA9T293 
RtA3T294 
KtADT295 

_.READT296 
REA0T297 
RLA0T298 
RfcA0T299 
KEAOT200 
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——•*  •'"•" WM 

c* 
85 CONTINUE 

NSPECIs NC 
NTUdESa NSpECI-1 
NF    = NSPECItf 
Iel 
ISTARM 
Nllss 

90 IF (ISTAR.GT.NII) IsNH 
100 XX(I)=X(ISTAR) 

C* 
C 

c* 
_c_* 

IF (XX(I),F J.BITS) GC1 IQ 210 
HAVE REACHED END OF STORAGE ON JETMIX. TAPE 

XY(I)sftU0G(XX(I)*l.)    _      . 
--ISTAH—   KEEPS   TRACK   OF   CURRENT   POSITION   IN   JETMIX   X-VfccTO» 
"I —   IS   THE   L"CATIJN  QF_a*Tft   IN  »TIHAGF   IN  HXfiiil  

:«>= JETMIX 
1000.'  
t7)   a  CSC   «• 
}=.F«LSE. 
(?)   JREC,KXX,KREG# 

XX(II   t   0.S 

KEYA( 
CSC=l 
KEVA( 
FOUNp 
READ 

^._SUPDL5.U&3j£iJ:D-RF., CllWsTPxI'lERxJltL'taig^M&D 
*   PSl» 

PTUT 
MOLE 
MOLF 
IE( 

1E_U 
IK P 

fOO   FORMA 
KtYA( 

 READ 

Y/üD.THD.EDVTID^RHO.XI N,J«I,TOT.XMACH, 
rTT^fPlD, 
l»M3LE?/inLF3#M0LF<l»tlf)LF5»M0LF6,' 
'»^DLErt.MOLF^.MOLFlO/MOLFJ 1/MOLFl?.. J  
KXX.EQ,KEYA(/>    )   FOUNOs.THÜE. 
N Q.I „EULLNJl 1-Ji J _Jil_2_lQ  
ÜUM(1S).*E,0.    )   WRITE   (6,700)   X(ISTAR) 
!    (//I 0Xf 2H**f 3X, 13>lRESTART_A.LJ(s»Fl2»fcJ- 
4) =   ISPALD 
(JJ   KxXfSY.J<AP#G,J£NJi  

PSIR(l)s0. 
°   firN0C5ff«NPP   1 

UCONSTs   .02 
 _   UFDGF   a   UCONST*(U( 1)-U(NPO)   ) .•   U(NPD)            

JINTERaNPD 
 136   IF(   U(JlNlFR)tGEtUEpGE   ?   GQ   TQ   Ufl  

JINTFHsjlNTER-I 
IF   (,MNIFR."EO,2)   GO   TO   110 
GO   Tn   136 

140   NINT£RaNpD-JINTER*l 
CAl L   LSPFlT(U(JINTER),P3l(JINTFR),NlNTER,UE')Gt,PSlF0G,l,0) 

 0PS1S(PSIED:.-PSI(1.))/FI-ÜAT(N.F-1J   _    __... .  
IF( PDUM(lS).NE.O. ) HRITE (6,138) UFOGE »PSIt Or.,NlNTEt»f JINTER» 

* Xx(I) 
138 FURM*1 (lX,27HUEDUE#PSlEI)G.NTNTER,JlNTER#lHX,2F10.h,2I3»F10,6) 

C«  RESTORE DATA ON ZtRÜ-TJ-ONt- BASIS (PERCENT JET WIDTH) 

READT201 
RUDT202 
PEAOT203 
PtADT20<l. 
^tADT20b 
READT206 
RfcADTao/ 
READT208 
READT209 
_RtAD.TiLLQ_ 
READT211 
PEADT212 
RfcA0T213 
READT214 
PEADT2Ü 
_RhA0l2-lA_ 
READT217 
READT218 
READT219 
READT220. 
PEADT221 
_RtA0U22_ 
READT223 
HEADT22« 
READT225 
READT226 
READT227 
-RtADT22a_ 
«fcAi)T229 
READT230. 
READT231 
R£A0T232^ 
READT233 

_RtADT234_ 
RLADT23S 
READT236 
READTi»3/ 
READT238 
RfcADT?39 
Rfc.ADT240_ 
READT241 
PEADT242 
READT243 
READT244 
READT24» 
READT246. 
HEADT247 
RtADT2<l8 
REA0T249 
RLADT2S0 
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CALL NF«PSi( PSIR,NJ ) 
CALL F«PrC( i#PSIL0CiPSlR,PSIR,50 
DD 151 Jrl.MPD 

). 

1*J YCJLJ  = t(J>**2 .__   ..__   
CALL LS°riT (PS1.Y,MPD,PSI«.M,UJ,0) 
CALL LSfflT (PSI,Jf^3,PSIR,H(NJ*l)/NJ*0)   
CALL LSPFtT (PSI,RH0#VJP0,PSIR,H(2*NJ»1),NJ,0) 

00 160 Ksl.NSPFCI 
KPÜNJl=(K*2i*N.LU  
CALL LSPF1T (PSI,ALX(l»K),NPO,PSIR,M{KP2MJD,NJ,0) 
NPDM1=NP0-1 - _ 

C 
c* CHFCK   ON   JETMIX   CALCULATIONS 

SP(K)sO, 
.._  DU-1S5- JsUNPOMl  

1!>S 
160 

SP(K)=SP(OKALX(JtJ,K)tALX(J,K))*(PSI(J»l)-PSl(J))*.5 
CJNUNUE      .    .      __—_           .      

C 
c* STORE   **G»*   RESULTS   FRÜM--SPLDG.t-  

KP?NJls   (N.sPECI»i)*MJft 
 CALU-LF1T LSJUÜjj£N0,l'-SXa,Hlj(E2raiÜNJ»iU- 

C 
C* 

SP{NF)»0.         -  
n;j lbi Ksi.NSPFcr 
II-    (SPECrO.LT.O.)   5PE(K)SSP(K)  
SP«(K)=SP(K)/SPE(K) 

.ldL.SPf.NFJs   SPCtfüi-SPtKI  
!F(   PLHIMl5>.NE.O.    )   *«ITF    (<»,?)   SP.SP« 

_   2   FQR1AT   (1X.29HSPE1CE   CUNSEKVAFUhLlU. JETMIX./«BH 
18H        KATI ),ÖF12,<») 

     PS1SCL=   VJET«DIAJ»*2/Il«.i«3,iaii921  
DUJ02 =   ,!J*OIAJ 

 NJJ(I)=N J  
00   200   Jsl.VJ 

     PPSH1. J) =   P3IRCJ)*P3lSCI  
R(l#J)s   0lAJQa**2*H(J) 
NJPUNJtJ   ... 
UU(I,J)=H(NJP1> 

 NJX2PlsNJ«2tJ  
RHHJ(I,J)=HCNJX2P1) 
XSPECI<l.J.NF)aQ. _.. 

CALCULATE   AVERAGE   MlXTURt   RATIO..         __.____. 
OJ   190   Ksl.^SPECI 

_    KP2«JJJ = (K»2)*NJ»J  
XSPfcCltl.J,K)sH(KP2\lJj) 

190 XSPECl(IrJ.'JF)»XSPECl(I#J»K)*FSPECI(K)*XSPECI(I»J«NF) 
KP2NJ1S (NSPFCI*3>*MJ»J 
r,GU,J>s-l(K'VNJl) 

REA0T251 
REA0T252 
RfcADT2S4 

 READT25<L. 
HfcA0T25i 

      READT251». 
READT257 
REA0T25Ö 
READT259 

 HEA0J260— 
READT2fel 
HEA0T262 
RkADT263 
REA0T26« 
READT26S 

 REA0T2&&— 
Rt.ADT267 
REA0T26B 
REA0T2fc9 

-....   _  RtAOT270 
REA0T271 

 : REA0T272— 
READT273 

      RfcA0T27« 
READT27S 

 _     READT276 
READT277 

 RtA0T27A_ 
HEADT279 

SPECIE.ttF12.B,/#RfcAjT280_. 
READT281 

  .. REA3V82 
MtADT2«i 

 RLA0T2a'»_ 
RtA0T2«5 

 .  .   RLADT286 
RtAor287 
RLADT288 
RtA0T289 

 RLADT2Vfl_ 
RtA0T291 
RtA0T2<>2 
RLADT293 
READT29«» 
WtA0T29i 

 .._ PKADT29b_ 
HtA^T297 
RKA0T298 
REA3V99 
REA3T200 
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200 CONTINUE 
ISTARsI3TAR»| 
IsISTAR 

 IF (I.IE.NU) 
"TO 

r.o TO loo 
GO TO 220 

C _         
C*  NEARING END OF JETMIX HyN 

?\0    NII=NlI-l 
IF (XL.LE.x(lSTAR-l)) GO TO 220 
IF( Pi)in(lS).NL.O. ) WBITC Q..1) XL. »f ISTAR-i ) 
XL=X(ISTA«-1) 

220 

L 

KEVA(<I) 
RFTUHN_ 

a K49V 

-FJJRMA LX11X ti> Q12.H ±*1LJJ— 
10NO f-NO OF JET*JX HUH, XL 

 J=#F10..6,/t2QX*l7MNE* v*LUt 
END 

READT201 
 __    RtAOT202. 

RKAOT201 
  »EA0T20«. 

RtADT^Oa 
  .      RCADT206 

RLADT20/ 
REAOT20S 
REA0T20» 
 PEADl21P_ 

RtA0T«»n 
__.._.._.._ . REA0T2T2 

REA0T215 
            REA0T«>1<J 

REA0T215 
_^1J>XI 21HREUUE3JED- ENß_VAL,U£_Or_JL_IS_BtYKEA0iaii>- 
HAS BEEN RFSET,/,20X,l/HnLO VALUE OF XL READT217 
OF. XL s.FiO.6)  _       REA0T218 

REA0T219 



CUE 
C _ 
C 
C._- 

DPRE     -REDPRE- SUB. To HEAD PREJET DATA 

NOV. 1973 

SUBROUT I «jE~RE3PRE 

COMMON /INDAT»/ N,4F.*AR,T.>,BETA,T2S»FAR5.FINO?C.P0. 
* RCl(il).MCU2(ll),RHCfll).RNUX(ll). 
• pmi)#ps(ii),BLOC(Ji)#acuni) 
 REAL H. 

COMMON /jETdAT/ NPTS»RAD(12)»TSCl?),UJ(i2)»SPV(l2),M:<lT(12), 
* _.  CP(l2).FULL(12)»SPALnsCl2),TKECl2),OTHERl(36) 
REAL MwT 
COMMON   t   GASCMP   /   RICn(2«).   FUUL(«8).   EMTM(48). .__._. 

* CONC(763),   HCINCP(?«),   UTHEW2(192) 
HDMMDN_yüPcTRL/L-.TLrLE^2aJ.i1RI-VTCla)- 
CJMMON   /GASTM*/   TG(2,l2,2),00MTMW(l2n) 

CC1MV1K,   /   «rYS   /   Kt'AfJl).    KF.YMOI),   mtuni).   KOlrt(H) 
OI"fiSIJM   RJt 1 (2n0)»Y(200).JJ (200).THDC<»00),110(200). ED (?OOJ. 

* M0LF1(1001.MJLF2( 10O),MOI>3(100).M:)| F«(100), 
_«_.MQLF b a 0 QJ*JULF.6 C JLOfl ) .-MÜLF 7 (1 Ofl.1, MUi-F-B-MJ)04*«Ql F9 (-W04-#  
* MOLF10(10O),M:)LM UloO),"OLFl2(100) 

.   DIMLNS1JN   C^AME(12),ALE(12),SCMC12)#CPC(46)                —  

DIMENSION   H(2.12*21     .  
EUUlVALtNCK   (H(J,1. 1),ENTH(D) 

_OA-U ilgJU JT/-6H?REjtgy  

NAMtLlST   /   REFDAT   /   NPTS.   RAD,^T_S,_U,   SPV» JtWT,   CP,  
1 FUEL.SPAI')G,TKE,3TMER1, 
2 RlCH.FJUL.ENTH,C0NC.HCINCP,0THfcR2 
* »TITLF#PRTNT 
_*_*N«.H'r»/<A!i»12J3XJ/U.T2S»£AR5,£.tMa2C.»PiJ,JlCa«RCQ2»RHC.RNQx«- 
* PT.PS.3t.JC.QCO 

REDPRE01 
RE0PRE02 
RE0PRE03 
_RtDPRE0a. 
REQpRfcOi 
RtDPRfcOb 
«fcHPRt07 
REDPRE09 
REOPRE09 
-KtOPRtlÜ- 
RtDPREU 
REDPRE12 
REDPRE13 
RtOPRfcia 
RtOPRfclS 
_RtDPRtUx- 
REOPRE17 
Rt-DPRfclS 
RfcDPHEl9 
RLDPRE20 
REDPRE21 

..RtOPRE22- 
RtOPRE« 
RfcDPRK2« 
REDPHt25 
PfcOPRf26 
REDPRE27 

-RfcOPRfc28- 
RLDPRE29 

-RE0PRE30 
REDPRE31 
RtOPRfc32 
REDPRt»i 

_RLDPREJ'L 

KaSV      =   KEYA(a) 
KEYA(M)   s   KPREJT      _        _         . 

„RE A 2.. C11 . -      -      -  
•   DI A.J.MJFT, TUET, V'F.T, PE.TF.TIF. VE.GFX.RG» PR. PRT. SO TKEF, 
* 

* 
* 
* 
* 

* 
* 

MU«(.F,3lFF.NC,CNAHE»ALE.SC.M»CPC.NJiNM»CTl.CT2.CT3.CT<i.CT!>. 
CT6.CT/.CT9,GJET,Y,J[>,THP,TI3,ED, 
MpLFl.M0LF2.M0LFi.*,DiF«.Mai.F5»M0LF6, --         - 
MniF7,M-|l.Ft),Mni.F9.MOt^ in.M0LFtl.MDLFl2# 
NPTS,RAD,T3,UJ,SP/»M„T,CP.FJ£L»SPALD(..TKE.:3TMC.RL   
TITlE,P*lNT,N,H>,.'l»H,T?..<KTA,TiS,FARS.ET.NO2C.P0. 
RC 0.RCJ2, RHC.RNOX.PT, PS, HLOCQCO. 
RICH,HCTNrP,FUüL,ENTH,CnNC,0TH£R2 
«GE.X 

REDPRE35 
RLDPRE36  
REDPRE37 
REDPRL38 
REDPRF 49 
REDPRttffl.  
REDPRM1 
REDPRE«2 
HtDPRE«3 
RfcDPREia   
RtDPRMS 
REDPRt46   
RtDPREUj 
REDPRL4B   
REDPRM9 
RtDPRKbO 
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KEYACd) »KftSV 

iwiTiit,im.9lew rmctiqw Tin»gwATupf 

00   10   KK-l.MPTS 
CALL   TMHlf   CÜNC#H(l,KK,l),TO(I»KK,lWCP) 

10   CONTINUE            ______ 

RETURN  

E*0 

KEDPRE51 
«-DPRE52. -   .   - 
RfcOPRESJ 
"tOPRE." 
R-DPH.S- 
REDPRE56     . 
REOPRE57 
RE0PRE59 
REDPRE59 
-REOPRE60  
RE0PRE61 
REDPRE62 

418 
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rmm 

C&H2    HrnROGFY CP^CENTKATIOM FSMMATFD fROM CO MFASUREMENT__     RH200001 
C REF I TR GLFAsD* TO STABRYUA 3*8/71 RH2000O2 
C  _. .  _    R*200005 

rUMCTION Rn2(RC3!> RH?OO0O0 
_RM?QOO_0_5_ 

IF(RC:)l.Ea.RCO)GO TO JO RM200006 
 .     RH?00007 

RCOSRCql RM20000B 
TF(Rd. 51,0.091022292)^0 -TO 20 _       RW?o«00? 

RH20O010 
H2Cf)g?>.'?»(l00.0«RCO)*«0.l6     R H ? o 0011 
GO Tn 30 RH200012 

C     ........    „—__ . -_ - .    _„ RH200013 
20 H2CO*0.0«'*7*(100.0*RCn)**1.3a2 RH20001« 

 C  .....     . .    RH200015 
30 RH2SH2C3*RCO RH200016 
 RETURN ; RH2000L7_ 

ENO RH20001S 



wmm " "••• — ^1 

CSCALE        TURBULENCE SCALE/SINGLE»COANHULAR/COPLANAR JETS 
 SUBROUTINE, SCALE(Uy.TxOjJXRCO«ÄJ  
£***••• CONTROL COMMON 

__•  
COMMON /eTRL/ 

 *.NXTA «_CMP8S ._flj_l t_JUR_J ... COEF(10) 
* NPU        « NPD        * OXC        • XU         ,   XOO 

 *_eSIQR180_9j  
C* 
C««»»«* PROFILE COMMON ;  
c* 
  COMMON. /PRnF/  PSTC?OOi#Jf(200i.UDt200),lHDC2J)i))iEQtiö1>l  
C******   CONSTANT   AND   ERROR   COMMON 

_C* , , . . , .  
COMMON /CNFRR/ BITS # ERR , ÖC » GCJ , FOOT 

_£»  
(••*.*.. BOUNDARY CONOITION COMMON 
C* . ,  

COMMON /uC/ UEDGF  , EEOGE  . TMEDGE 
_t» .  

OMMON /3Co/ uo. Eo» TMO 
 C3»MQN /C.TRL2Z ,  

» FOGFl  f jFI    ,   MERGE  • XMERGE > Y*ERG_ . 
 * SLOPE T^^.Staetl^CEPJU . CEPTO '__  

LOGICAL MERGE 
 DIMENSION [}Vil\ _ _ ___ 

INTEGER TWflJ 
 COMMON /FORE/  YJETF.SFFOCE  

COMMON /PROPJ2/  MACHa#REFLO.VI#YO.MFRGP 
 LOGlC*L_MERG_P ;  

COMMON /PROPJT/ 
 *. P f_PRL •   PWT      RGAS   \   SC ,  

* TREF    i MURFF   , MACH    » XLC     , 
 * REFL    t C . CHI . RNQRM   .  

* RH0(?00)        .   MUL(200)        ,   KCP(200)        i 
 . *   MUEFF(.200)_,. XLN(200L «,I)K(200)    __   RETUJ»B_?OoL_  

COMMON   /cPROP/   CTl,cT2,CT3.CTfl.CT57cT6.CT7.'cTB 
JitL __ , _, ,  

COMMON /MIXER/ MIX#RD(J00).X0(100).CF,YR(100) 
 LORITAL  MTX (  

COMMON /FLnBAL/ MAXlT,SUPB.NlT»PSID#VDO,VDe» 
 «_ P1«P2.UCL_T0L,_PSIRM?£.YG  

LOGICAL  SllPH#CVGf UPSTRM 
COMMON /ACONVG/ YCO(100),PDC!00},INDC1100)."  CHOKE.' CHOKED 
LOGICAL  CMOKE. CHOKED 

 rOMUQN /DFtT/ ci SPflnoi  
COMMON /STA2/ M»CH2,TS2,SS?,V2,RH0?,DP0X2 

.  REAL  MAr.H2. ..  .. _ . 
COMMON /BCMIX2/ GRADU.TW.MUW.RHOW.PTF.TTE 

  REAL  MU* 

SCALE001 
SCALE002 
SCALE003 

 SCALE_QA_ 
SCA|_E005 

t   3CALK006 
» SCALE007 

SC»LE00«_ 
SCALE009 
 SCAxfOl-- 

SCALEOU 
.... SCALE012_ 

SCAI.E013 
. SCALE014. 

SC*LE015 
 3CAL-01_. 

SC4LE01T 
.. SCALE019. 

SCALE019 
SCALE020 
SC*LE02l 
 SCALE022_ 

SCALE023 
SCALE024 
SCALE025 
SCALE026 
SCALE027 
_SCAL.E5.i9_ 
SC*LE029 
SCALE030  
SCALE031 
SCALE032_ 
SCALE033 
SCALEJ13«  
SCALF035 
SCALE036  
SCALE037 
SCALE03S 
SCALE039 
J»C ALE 04.0  
SCALEOai 
SCALE0«2___ 
SCALE013 
SCALF0«4 
SCALE045 

_SCALEO<lft  
SCALE0A7 
SCALF048 
SCALE049 
SCALE050 
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c* 

COMMON /CHnOV/  VCB<lO0),ClSPCB(l0O).VCBl . UCLl 
COMMON /1UTMTX/ NXORlG . . 
COMMOS /SCALED/ 3CLD#»LXLIM 
LOGICAL aCJjj  

_EQUlVALEMCF__JCA«COEFt*)5L 
C* 

c* 
_1_G3 Tn   JLtMtlft&i »__TWOJ. 

C-     SINGLE   JFT —   COMPUTE   LOrAL   WMTM   OF   MlXlNfi   ZQNF 
C* 

10O GO 10  Ct«o,120«J?0$__*_NRE.a_ 
120 REFLxC6*rJFTE 

_GO To 160  
1«0 1F( SCLO ) GO TO l«2 
 03 1<I3 lal.NPU 

IF(UII(L).NF,UCLI)  00 TO 14a 
|»3 CONTINUE  

GO TO iaa 
1«2 00 11«? i>1»JHPU_ 

TF(   UUfD.fiE.ALXLIM   >   GO   TO   144 
mq2   CONTINUE  
iaa REFL»Ch*(Y.fETE-Y(L»l>) 

 C*  
160 RETURN 

C *  
c* 
_C* CaANNULAR/CDPLANAR JFT 

C* 
 C* -UPSTREAM** CnMPU-TE R£FL»REF4.0<Yl«<0- 

C* 
_ 210-YO»Cft*YJFTp  

YIaCfc«FOGEl 
£*- 
C»  SCAN UU TAUlF FOR BOUNDARIES OF MIXING ZONES 
C»  

00 220 L*t.NPU 
IF(UU(L).*NF. UCLi)  CO TO 222 

?20 CONTINUE 
-^22— CXsL-V- 

SCALE051 
SCALE052 
SCALE09S 
_SCALEJ15A- 
SCAUE055 
SCALE05»  
SCALF057 
SCALEOSB.  
SCALE05» 
.SCALE06Ö  
SCALE06I 
SCALE062  
SCALE063 
SCACE064  
SCALE065 

_SCALFJ)6Ji  
SCALE067 
SCAIE06»_ 
SCALEOfc* 
SCALEÜ7.0- 
SCAJ.E071 

-SCALE072 

C« 
-C* TEST— MERGE. Ifl.JlETERMjNE_lF-.-Ug/aaaSTRFAM   OF   MEBGE-STATlON 
C* 

- _ 200   TESTl5U0«l*E--6  
TE3T2SIJ0 + 1.E-6 
 TFMFRr.E) Sn   TO   ?f»0  

REFLsYI-C6*Y(LK) 
DO 225 LaLK,NPU   - - - 
IF(UU(L) 'GT.TEST1  .AND.  UU.L>.LT_ TEST2)  UUa>«"0 
IF(UU(L).Eo,UO)  LJ«U         

SCALE07J 
SCALE074  
SCALE07S 
SCALE076  
SCALE077 
-SCALE0X8  
SCALE079 
SCALEOftO—  
SCALE081 
SCALE0S2  
SCALE085 
-SCALF08«  
SCALKO*S 
SCALEOA*  
SCALE087 
SCALE088  
SCALE081» 
-SCALE090  
SCALE091 
SCALE092  
SCALE0<»3 
SCALE090 
SCALE095 
SCALC096  
SCALE097 
SCALE098 
SCALE099 
SCALF100 

421 



1 

225 CONTINUE 
_C<*_ 

230 »EFLfJ«r3«Cfc*V(LJ) 
en rn son  

c* 
_C* _BWJ».AT»EA!t"--DETERMINE BOUNDARIES OF *tlXiaG_ZONES/Y_ 
e*  USE LINEAR EQUATIONS FOR ND2N.E/MERGE POINT LINES 
 260L_l I a(SLgPF0>X»rFPTO)  »Cfc  

VDsC6*YJETF 
 &££Ln3Y")-C(S*fSLnPEI*X»CrPTlT  

DO 270 Lal.NPU 
 IF(UUtL)I*(E. L.j_ 
270 CONTINUE 

r.a TO 2T« 

_c*_ 
275 RFFL«VI-C6*Y(L»1) 

500 RETURN 
END 

SCALE101 
SCALE102. 
SCALEI03 
-SCALE101- 
SCALE|05 
SCALE106 
9CALE107 
SCALE109 
SCALE109 
-SCALE 110- 
SC*LEM1 
SCALE112 
SCALEi|3 
SCALE114 
SCALf 115 
JCALElllL 
SCALE11» 
SCALE118. 
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C3CKP        MAIN DRTVFR FOR SCKP_CALCUJ,AllQä  
SUBROUTINE 3CKP( KK ) 

 COMMON /RASCMP/ RICHd ?.?).>UEI l2,\2l?S;fNTH(21\?,'?')", 
« r0NC(K»,2,12.2>#HCTNrp{!?,2).UTHERfl92 
 CQWUfW /SASTHH/ T6(2.'l2.?)^Hl>ITe(2f?2l,

,2>fTAUn2f2)/f;Pp( 
Pf|l M *4 T ft 

 COMMON /P3FQ  ^^0«»BFTS.TpiKJJ_6l,OHjjOMW._lEgi.BFfl#XWWT/ 
COMMON /TBTTS / RIT3,9LANK 
 COMMON /CKT^FT/ nUMpl(q).XMOLWO>OUMSK(9Q)tF»<TRYl  

HNPö  

SCKpOOOL 
SCKP0002 
SCKP0QQ3. 
SCKPOOO« 
5CKP0005. 
8CKP0006 
SCKPO0O7_ 
scKPoooe 
3CKPQ0O9 

LOf.IfAL ENTRYI SCKpOOlO 
COMMON /TNMOLF/ XlMflji ^_  SCKP00ll_ 

~C3MMON /TMftATA/ wOcl»nF,WAR/T2#BT»7t5s#F*«S/FlN02c»PÖ,r»U»42(88)    ScKPO0t2 
COMMON /PSFQX / MQC>HuM>C0?ATR.MATR>F3»FllEiMW SCKP0015 
RF*L MÄIR SCKPOOlO 
COMMON /SNMW  / ALSPflSOK WHT(75) SCHP0Q15 
COMMON /RHSC  / FFf?S),HZ(25),OUMGf7S) 
COMMON /rPRlNT/.PDUM(?0) • 
DIMENSION rl(l(V)*C2(lfci 
DATA   RQ/I.P8S9A/  

HOC MQCl 
HUM s   MAR 

 FUEJ.MWS   l2r0JtU00»*HQC ,  
FS r   FUFLMW/n.'*.2S*HQcT».420,»a95/MMR 

 K _B   KK__  
WRTTF   fbTlOO)   K 

100   FORMATf//By.lQH3TREAMTUBF.?)(-    72'/i 
TP    s TGfl.K.2) 
TF( TP:LF.ISOO. ) GO TO a 
TPK   3 TP/1.8 
CALL THRM(_TPKtl.\i 
CALL SFTM{?,O..C1.16#C2»WO 
Y_2 = 0...  
DO   90   Tsl2,l6 

_i.O _V2 =   Y2*W.HT.LLL*CONC lli.lltüzi- 
0Y2        •   0. 

 JFC   Y_2^EQ.0^i_G£LJJ3_92  
0Y2        «   l./Y? 

9?   QYY2 |   l./(l.»Y2J  
C 

_C 3PLLL FIXTURE- ItLCONSERVE   ENERGY- .  
C ... 
 CALL   FMPYCfl»0Y2»CONCfl2<l,K»2)»C2(l?j.si- 

CALL   FMPYCfl,0YY?.C0Nc(l.l.K.2).Cl.in 
 K5J 8   0..  

HS? •   0, 
TMOLF3«   0.     
DO   91    1 = 1,1«, 
TMOLES«   TMOLFS*CHD 
Hst  • H.sitcj f n*Hzd) 

SCKP0016 
SCKPO017- 
SCKP0018 
.SCKPOOi», 
SCKP0020 

_SC.<J»flJ(L2J_ 
SCKP0022 
SCKP002J 
SCKP002« 
SCKP002S. 
SCKP0026 
-SCXPJ027- 
SCKP002S 
SCKP0029-. 
SCKPOOlO 
SCKP0031 
SCKP0052 
-SCKPAOJ3L 
SCKPOOI« 
SCKP0035 
3CKP0036 
SCKP0057 
SCKP003S 
J5CKP00J.9.- 
SCKPOOlO 
scKPOoai 
SCKP00a2 
SCKP004S 
SCKP0044 
_3C«PO0aS- 
SCKP00O6 
SCKP00O7 
SCKPOOOB 
SCKP0009 
SCKPO0S0 
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.HS? • H9P»C2f n»HZ(t} 
91 CQKTTNUE 
 MSI   « R0»TP»HS1 

WS?   > B0*TP*H32 
OTMDi    a   I./THQLES   
CALL   FMPvC7l.0THOL»Cl.XlN#Ui 
N        > j4»i_. 

c 

IF<   PDUHMOKNF.O.   )   C*LL   T»8pRT(   SH*INIT,X1N. 11 • 10) 

CALCUIATE   EOUtVALFNCE   RATIO 

ZETA1   s   ?.«XlN(9)*XlN(tli 
ZETA • _XlN(fi>-.S»Cr)2AlR/.78«881«Z.rTÄl_^_     
FR *   %.*.7fl0e«l/.209a<>5*(XI»((7)#ZFrA)/ZFT*t 
FüAl      «   F8»ER  
DTIMF   «   TAI)(K,?)-TAU(K#1) 

CALL   FOR   KINETICS   STEP 

ENTRYU .TRUE. 
XHOLWO»   RITS 

?   CALL   KTNFTfP0,H,FOAl,0.) 

CALL   KINFT<P0,H,FC1AI»0TIME) 

STDRE   THF NF<J~chNCENTPÄnnN8~ 

SCKP005L 
SCKP0052 

JSCKP.OfiSJL 
9CKP005« 
3CKP00S5_ 
SCKP00S6 
SCKPO0S7 
SCKPOOSB 

SCKP0QS9. 
SCKP0060 
SCKPOOM. 
SCKP0062 
SCKP0063L 
SCKPOO&« 
3CKp00fc5 
SCKP0066 
SCKPO0A7 
SCKPOOfcS 
SCKP0069 
SCKP0070 
SCKP0Q71 
SCKP0072 
SCKP007V 
SCKP0070 
9CKP0075. 
SCKP0076 

-SCJCPJJ077 
TF(   PDUMf I0).NF.0.   i   C*Ll   TABPRT(«.MT.XFtN,TP.i2»10» 

J_11M ? . 1./(XMNT« (J .-Y2n   
CALL   FMPVCfl.TERM,X,ClNCfl,l.K.l).\lS 
CAI.L   FMPyCfl,rP,C?(l?ltC0(iCU2a*ft»J-U5l- 
ENTHrl.K.n«   MSl»(l.«Y2)*H92*r2 

r.o Tf? ^ 
4_ T6(l,K.n.«rTRU.K*2) 

FNTHfl.K.M»   ENTM(1,K,'2) 
CAlL_M9VElJ^aNiaAUKt2i^DNt(l^KriJ^l_6lLL 

S RFTURX 
ENO 

SCKP0078 
SCKP007' 
SCKP0080 
3CKPO0«i_ 
SCKP0082 
SCKP0085 
SCKP0084 
SCKP0085 
SCKPOOAb 
SCKP0087 
9CKP00A8 
_SCKPJ>M?_ 
SCKP0090 
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_CSERCH   OPTIMAL SEQUENTIAL SF A,RC.H_T_EjCliNJQUJE_ 
SUBROUTINE SEARCH (F . FC1FX , A , X,B) 

THIS ROUTINF USES AN OPTIMAL SEQUENTIAL SEARCH TECHNlQUF TO FIND 
IN (A ,H)   SUCH THAT F(X) s FQFX  

ASSUMPTIONS .  
111 F(X) CONTINUOUS ON THF CLOSED INTERVAL (A.B) 
(2) FQFX is NOT EQUAL TO 7ERO  

CQMWn»l/Sl NT/OUM(10),KOUNT«FX 

_K1 • <?.»* • »»/*. 
KOUNT s I 
Fl a FfXI) 
IF (ABSd.-Fl/FDFX) .GT. O.0O01) GO TO 2 
Jtjja  
FX « Fl 
RE T URN  

 SEPCHOOi 
SERCH002 

 SEPCHOOi 
X SEBCH00O 
 SERCH005_ 

SERCHOOfc 
_ SERCH007, 

SERCHOOS 
 SERCipnJL 

SERCH010 
_ SERCH011 

SERCH012 
__ SERCHOLL 

sEPCHoia 
SERCHQlS 

;»?»«• ?.*P)/3. 
KOUNT s KOllNT • 1 
F2 s FIX?)  
IF (AaS(l.-F?/F3FX) ,GT. 0T0OOI) GO TO 1 

.X a   X2  
FX s F? 
RETURN ,  

5 .PI « FL .£00 
IF (m*(FllFX-F2) .GT. 0.) GO TO 5 
IE (Dl .LT.* 0.) GO TO a  
X? = A 
KOUNT s KOllNT » 1  
rz  K F(x?) 
IE (F2 .ITT FQFX 
X * A 

_F.X *   F2  
RETURN 

i.ANp. AB3(l.-F2/FnFX) .GT.* O.OOOl) r.Q TO 5 

XI = B 
_KOUNT « K3u«iLt_l_ 
Fl * F(Xt), 
IF (Fl ,GT._ FQFX 
X * B 
_FJL_»_£J  

.AMD« ABS(I^-Fl/FnFX) .GT. 0.0001) GO TO 5 

RETURN 

X a   (XI • X?)/2. 
KOUNT x KOUNT • L 
FX a F(X) 

SERCHOlfc 
_ SERCH017 

SERCHOl'S 
  SERCHQ1?. 

SERCH020 
 SERCH0?1__ 

StffC*0?2 
SFRCH023 
StBCHOZ* 
SERCH025 
SERCH026 
 SERC_H0 2T_ 

SERCH028 
 SERCH021» 

SERCH050 
SERCH031 
SERCH052 
 SEPCHf|3J_ 

seacHoV« 
SKPCH05S. 
SFRCHO^b 
SEPCH037 
SERCH038 

 SE.PCH039L 
SERCMOaO 
SERC^Otl 
SERCH0«2 
SERCH0«J 
SLPCHOü« 

 5FPC*0ai_ 
SERCM0U6 
SFRCHOaT 
SEPCHO«« 
SERCH009 
StRCHOSO 
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IF <A8S(I,:FX/FOFX) ,i_f. o.'oooi) RETURN _ 
IF (K3UNT 7EÖ. It) RETURN 
if mx-FOrxwrnFX-r;» .'LT. P.') r.n in fc 
XI • X 

 60. TO S 
6 X2 • X 

F2 » FX 
60 TO S 

ENO 

3EPCH0S». 
SEPCH052 

•SEJlCMO'ii 
SERCH05« 
SERCM055. 
SERCH056 
SERCM057. 
SERCM05B 
-SEJ'CMOi'L 
SERCM060 
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CSETUP 
C 

SET3-UP FLOH PROPERTIES FOR INTERPOLATION 

SUBROUTINE-    SETUP   (IRST#K> 

COMMON   /CPflOLI/   G(50»l)»ALPHA(lft),3fTA(50»l)»CAMM(S0»D» 
I      t)fcLTA(SO,J)  
COMMON /CINIT/ XX,0PSK1) 
C3MMOM /CSTART/ GJET(?0O),GEX  
COMMON /CCriJNT/ X(5),igSL(5),NX,XMAX 
COM MO N/ CJ_N_P_U T/ P SJJ * 00,5),R(100,S),|)(100,5) x t(IO 0.5),RHO(10p 

SETUPOOl 
SETUP002 
SETUP003 

JSEJUP_Q_Q4_ 

1  XLN(10O,S),F(lO0,G) 
COMMON /CNUNfcT/ PSIMAX(5),NSLZ(5),RZ(50,5),JJZ(50»SJ 

1  RH(1/(S0,5),XLN7(50,5>.FZ(50,5)'~ 
COMMON /CJRANS/ RZT(5,S0),U*T(5,50)_,EZT(5,50),RHC1ZT 

1  XLN*T(S,S0),FZT(5,b0) 
COMMON /CSi SAW SY(50)>RAn(5Q)>VEL(50)>TKE(50)»DFN( 

C* 
C* 

1  FAR(SO) 
_ COMMON / C A r> C N T/_ MAX, NS 1_f NXStNSZKAXj_N_3Z_L 

,EZ(S0»5), 

(5,50), _ 

50).TLS(50;, 

SETUP005 
..SETUPOOL 
8ETUP007 

 SETUP008 
SETUP009 

,S1. SETUPOlft 
SETUPOU 

   SETUP012 
SETUPOU 

 SETUP01« 
SETUP015 
SETUPQlb 

DETERMINE   VALUES   OF^ STREAM £UNCTJON__ON   STREAMLINES   AT 
00   170   I a I,NX 
NS=NSL(I)   
PSIlAX(I)aPSI(NS,I) 

  SLZsPSlMAXfI)/DPSl(l)  
NSLZ(I)=IFIX(SLZ)*1 
IF   CNSL2U),GTtMA)0   6Q  10 _180_ 

17Ö   CONTINUE 
 N XJ = HZ ,  

GO TO 190 
NX3=I   1*9 

190 
NSLZ(NXS)SMAX 
SY(1)30, 
NSZMAX«NSLZ(NXS) 

_D0   200   Js2,NSZ><AX 
ST(J)=SY(J-1)*0PSI(1) 

?00 CONTINUE        .    
C*  CALCULATE FLUID PROPERTIES 

DU ZO1*   l*\.HX3  
NS=NSL(I) 

 N SI = M SLZHJ  

ON STREAMLINES AT INPUT STATIONS 

205 

CALL 
CALL 
CALL 
CALL 
CALL 

JL.A.LL. 
CONTINUE 
DO   215   IRsitNXS 
ISNXSM-IR 
NSZ-N3LZCI)  

LFIT1 
LFIT1 
LFIT1 
LFIT1 
LFITl 
LFIT1 

(PSK 
CSK 
(PSK 
(PSK 
(PSK 
(PSK 

1 tI),R(l»I).N5,SY,RZM»l)/NSZ,0) 
ljI)»U(l.I)«NSiSY»UZ(l,I),NSZ,0)  
t,I)#E(l.I),NS.SY,EZ(l»I),NSZ,0) 
l,I},KHOU,!),Nä,SY*RHUZn,I),NSZ,0 
1,I)»XLN(1,I),NS,SV,XLNZ(1,I),NSZ,0 
i,n,F(i»n.N,siSY.FZ(i,n,Nsz.o)  

SETUP017 
SETUP018 
SETUP019 

INPUT STATIONSSETUP020 
SETJP021 

 SEIuP_022_ 
SETUP021 

_: StTUPO?« 
SETJP025 

 SETUP02«» 
SETJP027 

 SET_UPfl2a_ 
SETUP029 

 _StT'JPQ30 
SETJP031 

  .SETUP0i2 
SETUP031 

 SEJ.JP.03<L 
StTJPOSS 
SETUP036 
SETUP0J7 
SETJP03Ö 
SETUP039 
.SETUPQ4£L 
SETUP0U1 
SETUP012 
SETUP0«3 
SETUP04<4 
SETUPO«S 

_SLT.UP0<«6L. 
SETuP0a7 
stTuPoua 
SETJP019 
SETUP050 
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NSZPl=NSl2fI)*t 
IF. (NSZPl.CT.NSZHAX) fit) TO 215  
00 210 J=NSZP1,NSZMAX 
R Z(J.nsRZ(J.I*l)«RZ(NSZ,I)/RZ(NSZ.Ul) 

210 
215 

UZ(J,l)sU(N3,I) 
EZ(J,I)sE(NS,I)  
RHOZ(J, I)=RHO(NS,I) 
XLNZ(JfI)sxLN(N3,I) 
FZ(J,I)xf(N3,I) 
CONTINUE  
CONTINUE 
IF (IRST.GT.O) 60 TO 220  
NSZlsNSLZ(l) 
IF (UZ(NSZl>t),,UTf<0.pn UZ(NSZlf l)«0. 
IF CFZ(NSZ1,1).LT.10.0>) EZ(NSZ1,1)"0. 
IF (FZ(NSZ1>1).LT.(Q.Q)) FZtWSZl, I1»l>. 
CALL LF1T1 (PSI#GJE1,NS1,SY,G,NSZ1,0) 

     _ 1F   ( R. ( NSZ1 tJCJ ttl^LO ,0))   6(NS Zl>K)«0.  
220 CONHNUE 

_£• TR**SPnSE_ MATRICES FOR INTERPOLATION Al QNG STREAMLINES 
00 200 Isi,NXS 

 OH »SO Jal.NSZHAX  

SETUP051 
SETUP052 
3ETUP05J 
_SEJ.gPOSJ!_ 
StTUP0S5 
3ETUP05*_ 
SETUP057 
SETUP058_ 
SETUP059 
_SE1UP_0J>1_ 
SETUP061 
SETUP062 
SETUP063 
SETUP06<L 
SETUP065 
_SEjryP066_ 
StTUPÖbT 
SETUP068 
SETUP069 
SETjP070_ 
SETUP071 
SETUP072 

RZT(I»J)sRZ(J#I) 
U/T(!,J)sUZ_LJ*JJ_ 
EZT(I,J)sEZ(J,I> 
RHQZTCI>J)=HHOZ(J,I) 
XLN/T(I»J)sXLNZ(J»I) 
FZT(I,J)aFZ(J.I) 

230 CONTINUE 
230 CONTINUE 

SETUP073 
StTUP07a 
SETUP075 
SETUP076^ 
SETUP077 
SETUPQ78 

RETURN 
END  

SETUP079 
SETUP080_ 
SETUP081 
SETUP082 
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CS0LV3 S3LVF S LINEAR FOUATIONS  A t T jUXf J)mBftS 
SUBROUTINE 30LV3(A,D.X»N030tN) 
LOGICAL   NOsQL_N_ ._ 
DIMENSION   A(3,3).B(3),X{3).D(3.3T 
C»0,0_ 
00  20   I«l»3 
DO   10   J«l>3 

Ir {IJ .CT;3)If Il»3 
I2*W2     ,   , 

JF (12»GT *VlJliL2»5_ 
Jl«J*l 
IF(Jl.GT.'3Ul«Jl«S 
J2«J*2 
IF IJ2 . GT ."3 j J2» J2-3 

te  D(I,>J)=AfI|,Ji)*A(l2,j2)wAtI|,J2)*A(T2#J|) 
20   C"C»D(If 3)*A_tL«il  

NOS3LN=crEn.0,6 
IFfNOSnLNJRETURN  
DO ao J3l>3 

DO 30 I=J#3 
30 X{J)BXtJ)»D(I,J)»Bt!) 
<»0 X(J)*X(J)/C 
 RETURN • 

_30LY30JLL 
SOLV3002 
SOLV3003. 
SOLV300« 
80LV30Q5_ 
SOLV3006 
_SQLV30OI_ 
SOLV3008 
SOLV30O9L 
30LV30IO 
SOLV301L 
S0LV3012 
SOIV3013 
90I.V3014 
SOLV3015  
S0LV3016 
SOLV3012  
SOLV3018 
sni V3019 
SOLV3020 
SOLV3021  
SOLV3022 
S0LV302J   
SOLV302« 

_S0UOfl25  
END SOLV3026 
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r 

es 
c 

PALO -3PAL0- H»IN SUBROUTINE FOR CALC. OF -C. 

c* 
c* 

OCTOBER 197i  MODIFICATIONS FOR AUG FMlS SVS 

SUBROUTINE SPALD 

SPALOOOi 
SPALO002_ 
SPALO003 

e 
c* 
c* 
c* 
c* 
c» 
c*_ 
~c* 
c* 
c* 
c* 

OTÄJ 3 
VJFT•_*_ 
EJET S 

GJET e 1NITUL DISTRIBUTION OF »C- IN JET 

JET DIAMETER — IN 
JET VFLOCITY — FT/8EC 
"JET TKE — RTÜ/LBM 

"GTX 
GCJ = 
>Sl a 
R s 01 
U * Dl 
E = DI 

VALUE nf   -G- IN EXTERNAL FLU« 
DIMEMSIJNAL CONSTANT — L9M.FT«y/BTU-SEC»»2 
STREAM FUNCTION — LBHVFT»Ä4" 
MtNStlNLFSS RADIUS  
MENiSIUNLfcSS VELOCITY- 

MENSTJNLF.SS THE 

SPALD005 
SPALDQOb 
SPAL0007 
SPALD008_ 

SPAL0009 
SPALOOIO 

c* 
c* 
c* 
c 

F a ME 
RHO a 
XLNV 

AN FutL/AIR RATIO 
DENSITY — LBM/FT**3_ 
TUR3ULENCE LENGTH SCALE" 

SPALDOU 
SPAL0012  
SPAL0013 
SPALD01«  
SPALD015 
SPALDOlb 

FT 

LOGICAL PRINT 
COMMON /CTHETA/ THETA.II 

SPAL0017 
SPALDOIA- 
SPAL0ÖI9 
SPALDft20_ 
SPAL0021 

JJ>ALQQ22 
COMMON /CtNOS/ JSTAHT,JEND SPALD025 
COMMON /CPBÜLI/ C(50,l),ALPHA(lfi).BFTA(50,1),GAMM(50,1)«   _  SPAL0Q2« 

1  DELTA(SO.l) SPALO025 
_C0MMQN/CTRI0I/   COEFLCSO^CQEFCCSOJfrQEFRtSO^RHSfSO)    .      SPAL0026 

COMMON   /CBN5»V/  DX,DXpRNfJT SPALD027 
JLilNMQN   /C.W11/   WiPPSlCl) : sEAtnn?fl- 
COMMHN   /CJFTOT/  GCJ,0IAJ,VJET,EJET,NXTA SPALD029 
CQMMQN   /CSTART/   RJEU2PQLtG£X ; \ SPAL0Q30  
COMMON   /CCflJNT/   X~(b)»NSL(S),NX,XMAX SPALD031 
COMMON /cINPUT/ P3i<toO|.5i.iifioo).s^iutöoJsi.EfioorsifftHofioofs>f SPALDO32_  

1      XLN(100,S),FflOO»5> SPALD033 
COMMON   /CCnNST/   CnNSTt.rnNST2.C3N3T3.rnN9Ta SP.AL0JL3JL__ 
COMMON   /CNi/Vfr/   PS I MAX(5),NSLZ(5),R2(50,5),UZ< «50»5),11(SO,S). 

J RHQZlbO,51j_XL\Z(50t5_),F_2i5Q,S)  
COMMON   /ctRANS/   RZT(b,50),UZT(5,«50>,FZT(5»50),RHOZT(5,50>, 

_1 XLN.Zlt5,S4U£ZI(5i50)     .       .. 
COMMON   /CSLOAT/   SY(50),RAO(50)#VEL(50)#TKE(50),OEN(50),TLS(bO). 

J FAR(5P)  
COMMON   /CAOCNT/   MAX,N3l,NX3,NSZMAX,NSZl 

_CJ3MMQN_/CPRF.L  /  PJJBeLL2«>l<Ü-tXJitLLflO) .  
COMMON   /   CFILK   /   CSC 

COMMON   /   KEYS   /   KEYAdl),   KEY3C11),   KOOA(11),   KODB(ll) 

DIMENSION     LGSPG(S),   N$SPG(fc),   NS2SPG(2) 

DATA 
DA1/L 

LGSPG/2»   50,      I,   50   ,0/ 
J1S3PGAU-JJM1PSL, U   2HIfU -4#-^HIG/ 

SPALD035 
SPALD036  
SPALD037 
SPALO038 _ 
St'AL0039 

.SPALDJJfttl  
SPAL0041 
SPALD0a2._ 
SPALO0O3 
SPALOOati 
SPALDOaS 
^SPALOOAi  
SPALD007 
SPALDOOB 
SPALD019 
SPALD050 
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c 
DATA     NS2SPG/1, JHtCK/ SPALOOSI 

SPALO052 
NAMtLlST /CHANGE/ ALFA«CGIiCC2.SIGMAR»THE!A«DX,DXPRN,XSTOP»NS*1 

*                 »PRINT 
SPALOOSJ 
SPALDOS« 

c 
c 

SPAL005S 
SPAL005b 

PRINT s .FALSE. 
XST3P * 1000, 

SPALD057 
SPAL0058 

OX    s 1000. 
RtAO (S.CHA'JGE) 

SPAL005» 
SPAL0060 

c 
IENTRYmO 

SPALD061 
SPAL0062 

CALL «FADT (IENTRY) 
IENTHY«IENTRV»NX-1 

SPAL0063 
SPAL006« 

JSTAHlaJ 
11*1 

SPALDOb!» 
SPALD066 

JT«1 SPALD067 
SPAL0068 

IXSl 
IRST»0 

SPALD069 
SPALO070 

HAX«SO 
ALPHAf1,1)=1./(V!FI«0IAJ/|?.) 

SPALO071 
SPALR072 

  
CUNM JsALt- A«S!1H1 (GCj'E'Jt-.T)' 
C0NSTt? = C3l/(VJf T«DIAJ/12.) 
C0NST5=cr.a*(i>i AJ/I2.)/(ALFAAALFAAVJET) 
C0NST<I = 1./S)GMAG 

SPAL"073 
SPALO071 
SPAL0075 
SPALD076 

c» 
IF CXSTJP.f.l.XMAX) XSTOPsXMAX 

SET IMTTAL STREAMLINE SPACING 
SPALO077 
SPALn078 

NS1*N^L(1) 
DO ISO Jsl,NSl 

SPALO079 
SPALO0B0 

IF (H(.r.l>.L.T.!.n> Gl To 150 
0P3I(1)SPSI(J, 1)/(FL-)AT(NSZ1-1)) 

SPALOOSI 
SPAL0082 

GO TO 160 
150 CONTINUE 

SPAL008J 
SPAL^O»* 

c* 
OPSI(l)sPSl{NSl.l)/(FLUAT(N3Zl-l>) 

SET-iiP F| J- PROPrRUES FOR INTERPRATION AL.ONG STREAMLINES 
160 CALL SET'JP (IRST»K) 
PRINT -G- PROFILE AT INITIAL, STATION 

SPAL"08i 
SPALDOHb 

c« 
SPALO087 
SPAL0088 

XXaO. 
JFNDSNSZI 

SPALD089 
SPAL&990 

CA|L STPROP (K) 
KEY»(7)= CSC«XX»0,S 

SPAL0091 
SPALD092 

MHTTF (1) KXX,SY»RAD»G»JEND 
IF( .NOT,PRINT ) CO Tl 170 

SPAL0095 
SPAL009« 

CALL TAHPRT (6H**  x = ,XX,IX,1) 
CALL TAHPRT (b*  PSI»SV,JEND.10) 

SPAL0095 
SPALD096 

c* 

CALL TA1PKT (3H  K.KAf), JFND, 10) 
CALL TABPHT (3*  G,G,JKNO,10) . 

MOVE DOWNSTREAM FROM INITIAL STATION 
170 3TMAX « 0. _ .           ._      , r,   

SPALD097 
SPAL0098 
SPAL0099 
SPALOIOO 
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SYNEXT«SY(NSZ1W0PSI(I) 

C* OU-UQPP.FOR DOWNSTREAM CALCULATIONS 
XD    a XW(2) 

 OX    a AMIN1(PX,XD-Xw(l))  
IP 

ISO XX 
• 2 
» xx+ox 

SPALD101 
3P*L"|02 
SPALO103 
SPttPlOa 

ISPACEoO 
c* 
c* 
c» CHECK TO SEE IF APPITIQNAL INTERPOLATION STATIONS AWE REQUIREP 

fF   (X X.LE.XCNX) 
IRED, ADD 
MOVE(5,X (5 
lfR(I.S),R 
MOVF(4,F(1 
If3)>XLN(t 

CALL 
_CALU 
* PSIM 
CALL 
CALL 
CALL 

SC1H( 

SETM( 

*x#sJ 
SE1M( 
SETH( 
SET«( 

«WO,. 
SfO.f 

) GO 
DOWNS 
),X(1 
(If 1) 
f5),r 
,i)f t 

TD 270 
TREAM INTERPOLATTUNSTATIONS    
), 1, l7hSL(S),NSLn ), If ! f PST (1,S),PSI (1,1), 
f l00fifU(If!>),UCj,l),100.t)  
(if l)f100,l,KHrU|f5),KHU(l,l),|00t1» 

x(2),4,NSL(?)fa,PSi(i,2),aoo,R(i,2),<ino,u(if2)faoo 
E(»f2)tqoQfRHO(if2), iop rjyjjtij 2),»»o o, rj, 11 r.)»ao o, 

c» 

CALL 
CALL 
IFNTR 

SET-U» 
IRSTs 
CALL 

SETM( 

KEADT 
YsIEM 
FLO« 
IR3T» 
SETUP 

SfO^fRZf 250,UZ,250fEZf250fRHOZ,250,XLNZ,250) 
5fÖ,fFZ,2S6#R7T,2bO,UZT,2!»ÖfEZTf2S0fRHÜZTf2SO) 
2f 0.,XLUZTf2^0fFZTf2S0)  
If 0,N 
(IEN 

TRY»»* 
PR OPE 
1 
(IBS 

SLZfS 
TRY2_ 
X-l 
RTIE9 

T#K) 

SPALD105 
. SPAUD106_ 
SPALD107 

_SPAI.D108. 
SPALD109 

_SPAL^L10_ 
SPALDlll 
SPAi.0112 
SPALDH3 
SPALD.1"_ 
SPALD11S 

_S_PA1.P1JJL. 
)SPALD117 
SPALP118 
SPALOll"» 
SPALD120 
SPALD121 
SPALP122 

FOR INTERPOLATION THROUGH NEw_STATIONS. 

SPAI.D125 
SPAL.0120 
SPALP12S 
SPALP126 
SPALD127 
_SPALP-128_ 

270 CONTINUE 
C* 
C* 
C* .CHECK _T0 SEE 

"CALL LFIT1 
IF (SYMAX.L 

IF ANOTHER STREAMLINE SHOULD BE APDEP 
(X,PSlMAX,NX,XX,SYMAX,lX,o) 
T.SYNFXT) GO TO 320 

C*  IF RtUUIHEDf APD ANOTHER STREAMLINE 
 J E NO aJENDti 
C*  CHECK TU SEE 
 IF (JEND.LF 
C»  IF REQUIRED, 
 ISPACt»t 

IF NUMBER OF STREAMLINES EXCEEDS IIMIT 
.MAX) r.D T^ 300   
Rt-SfcT STREAMLINE SPACING 

opsi(i)*opsi(n*opsi(i) 
_CALL_SFT^JL',,Otf RZ f 25_0 , UZ, gSO fEZf2S0fRHOz, 250, XLNZ, 2S0)  
CALL SFTM (S, Ö, f FZ,2'jO,RZTf 250, UZT, 25ft fFZTf 250 fRHOZT, 250) 
CALL SFlM(5/0,fXLN7Tf?S0,FZT,250,SY,50fRADt50,VFl.,50)   _ 
CALL SETMtbf0,,TKtf50,PEN,50,TLS,50,FAR,50,BETA,50) 
CALL SETM<?,0.,GAMM,SQ,DFLTA.50) 

SPALP129 
.SPALO130. 
SPALP13I 
SPALP132 
SPAL0133 

S^*L°t33 
S^ALOlib 
SPALD137 
SMALP138 
SPALDlS? 
_SPAU?1<1Q_ 
SPALDlll 
SPALPia2_ 
SPALPf»3 
SPALOl«<l 
SPAL01«5 
-££ALD.UL&_ 

C«  SET-UP FLO* PROPERTIES FOR INTERPOLATION ALONG REVISFD STRFAMLINRS 
 IRSTalRST»! 

CALL SETUP (iRSTfK) 
NEWjN5(JENP»l)/2  

SPALPl«7 
SPALD148. 
SPALD1«9 
8PALD150 

^T32 

- • -  - 



r —————— 

Du ?90 Jsl.NtWJN 
JJ3(?*J)-1 
IF (JJ.GE.jEND) GU TO 280 
G(J>K)=G(JJ,K)  
GU TO 290 

280 G(J#K)aGEX  
2"»0 CONTINUE 
_ NSTARTsNpwjN«J  

NG = MAX-NE*.|N 
 CALL SET* (1,Q.0,G(NSTART,K),NC) 

SPALD1SI 
SPALD152. 
SPAL0155 
aPALOlSO 

jENl)sNE*JN 
GO   TO   310  

300 GCJEND,K)SGEX 
JSTARTsJEND  

C*  RE-CALC, POE COEFFICIENTS *T PREVIOUS ST*TI0H ON 
3JO XX=XX-DX       

CALL STPROP CK) 

CAlL   COEFFJJO  
JSTARTat 
XXsXX+DX 

SPALOIS5 
  SPAL0156 

SPALOJ57 
      _   _    SPALD15& 

SPAL01S9 
 SPALD160 

SPAL3161 
  $PALDJ62 

SPAL016J 
SPAL01fc<*_ 

REVISED STHEAHLINESSPAL0165 
SPALP166 

SYNExTsSy(jEND)^DPSKi) 
320   CJNTtNUE  

C* 

c* 

c« 

SPAL0167 

SPAL"l«>8 
SPALD16") 

SPALO 1.7.0— 
SPAL0171 
3PALD172 

CALCULATE FLUID PROPERTIES ON ALL STREAMLINES AT NEW STATION 
CALL STPROP U)       _  

SOLVE PARABOLIC PDE AT EACH GRID POINT AND PRINT RESULTS 
CALL PqJLlrCO  

JC*_ 
C* 
C* 

IF( XX.LT.XD ) GO TO 3<«0 
WRITE DATA RFCOWDS - - AT EACH XX 

"SY - - RAD- - G 

LGSPG(2) s JEND 
_LGSPG.{<l) « JbMD  
RITBTTJ s rsc * xx • 0i5 
KXX   3 KF.Y^m   
WRITE (3) KXX,SY»RAD,G,JEND 

SPALDl7i 
SPALDL71__. 
SPALD175 
SPAL0176 
SPAL0177 

 SPALOI7S 
SPAL0179 

     SPALD180 _ 
SPALD181 
SPALOI82 
5PAL018J " 
 S P A|_P1B<4 

IF( .NOT.PRINT ) GO To 330 

_"" 1 VL 1 -h»>211 XX 
321 F3HIAT(/^)I,2HX«,F16,6/) 

w*t TF (6, S??)     

322 F jmA I ( / /SX . 3MPSI , 9 x, l HR ,H x , 1 HG , \\t, JHpSI,9X , \ 
DO i?i   Isl.JF.NO,2 
WXITF (6,124) SY(I),RAD(I),G(I.1),SY(I»1),RA0(I 

323.C JNlINtir  

"324 F JRMA1 (2(Kl0.6»F12(bf Et3.<t)) 
330 IP    » IP»1 

IF( IP.r.T.NXTA ) GO Tn «100 
XD    s X*(IP) 

HR,11X,1HG/) 

•l).G(Itl,l) 

SPALPlSi 
SPAL0186 
SPAL0187 
SPALD188 
SPAL0189 
SPA(.0190_ 
SPAL0191 
SPAL0192 
SPALD193 

SPALOl"» 
SPALD195 
_SP*L0196_ 
SPAL019/ 

SPALP19B 
SPAL0199 

SPAL0200 
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OX    a OXSAVE SP4L0201 
C*  RE-SET AXIAl SPACING WHEN STREAMLINE SPACING HAS BEEN JJE-SET _ SPALD202 . 
—S«*0 1F( I3PACE.EQ.1 )~15xsöX*OX SPAID20J 
 OXSAVE » PX SPAlO20<> 

OX    a AMTNK OX, XO.XX ) SPAL0205 
_GO TO ISO  SPALO206_ 

<töO RETURN SPAL0207 
 END spAio?oe_ 
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CSTPROP CALCULATES FLUID PROPERTIES AT EACH POINT 

SUBROUTINE STPROP (K> 

COMMON /CENDS/ JSTART.JEND 
-COMMON /ciMiT/ xx,RPS|cir " 
COMMON /CCOJNT/ X(5)»NSLf5)»*'X«'<MAX 
COMMON /CTRANS/ P7T(5,50),UZTf5,SO)fP7T(S>S0i,RHnZT(5#50W 

1  XLMZT(5.S0),FZT(S,SO) 
-COV^n*r-7XSI 3AT/  SY150) ,KADT50> . VFLf SoTrr*ETW)7ffFKJ75DT;T[ ST^JJT 

1     FAR(SO) 
COMMON   /CAftCNT/ MAXENSr,NXS#NS?^AX';NSZI 

TXsl 
DD   350 
CAIL 
CALL 
CALL 
CALL 
CALL 
CALL 
"TF 
TF 
TF 

JSJSTART.JENO 
rrrr X7R ZT(i,JwuxTrYy,RAijrj)''Tx,o) 
ITl (X,U7T(l,J),NXS,XX.VEL(.n.IX,0) 

3 JO 

L'F 
LF 
LFITI 
LFITI 
LFITJ 
LFITI . 

rVFL( t)^LT.CO.'0)J VFT(T)sö^TT 
(T<E(.I).LT.(O.On TKE(J)rO.O 
cFAR(.n:LT.(o.'on FA«(jjäo.<r 

(X,FZTtI,J>»NXS,XX,T<E(.T).IX,OJ  " 
(X,RHn/T{l,J).NXS»XXfOEN(!f)»TX,0J 
( X, XLNZT (1, J 5.NXS. XX, TLS(.T). I T7TJT 
(X,FZT(t,,h,NX«5,XX,FAR(J).'lX,0) 

CONTTNU 
RETURN 
END 

MJ.LT.fO.On 
E 

STPROPOl 
STPROP02 
STPROP03 
"STPROPOT- 

STPROP05 
STPROPOfr 
STPROP07 
3TPROP08 
STPROP09 
~STPROPI~0~ 
STpROPll 
STPR0P12 
STPROPtJ 
STPROPia 
STPR0P15 
~STP^0P16~ 
STPR0P17 
STPR0P18 
STPR0P19 
STPROP20" 
STPR0P21 
~3TPR0P22~ 
STPROP23 
STPR0P2«"" 
STPR0P25 
STPR0P2b 
STPROP27 
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^1 

CSUMCPO      _ DIFFUSION  EUÜLJJE8M IBS   ENERGY   EQUATION  
FUNCTION  Su«CPD(L) 

SUHCPO01 
SUMCPD02 

_j ******** *********** **«*»**»*********»**iii*«»«»***»**»***»*«*******»«*«*»SU«CpPOl. 
C********************** SPECIAL V£RSIDN FOR 12 ' 
C» **» * *£******* * *>_* »»«*< 

SPECIES »****#**»**»*****SUMCPOO« 
»««»»»»»«»» »««««»»«««if*«««»«»»»»««*««««!«««««»«« StjMCPpftS 

COMMON /ERASEY DUMSl(qOO), T<200), 
COMMON /OIFEOI/_ 

* NC   .   CNAMFU2)   ,   *LJrl2)   •   A|.'j0<12) 
* TCPRFC1?)   r   HCPRF()2)   ,   CJ>CL(5.12> 

D(fMS2(200) 

»Alte 12) scM(t2r 

C* 
C* 

t    nwrwrijej , t^Cia»lg J  
COMMON /M3i'UP/"ALXU(l2Ö0f,ÖALXU(t0fl,i?),0UMEf200) 
OIMENSION  CPTC12)  

C* 

10 

TEHP«T(U  
00 10 K=1.NC 
CPT(K)gCPCfl.K)»CPC(2.K)«TEMP»CPC(T»K)»TCMP»TEMP 

C* 
C*  
C*  MULTIPLY BY ßRADIENTS/ScHMIDT NUMBERS AND SUM 
_C* .  

12 SUMCPOaTT     . 
DO IS KsltNC 

15 SUMCPOsSUMrPD+CPTCKJ/SCMCK^DALXUfL,«) 
2 0_R ETUfiN ,  

END 

SUMCP006 
SUMCPDOT 
SijMCPOO» 
SUMcPpo9_ 
SUMCPDIO 
_S'JMCPOI^L 
SUMCPDJ2 
S'J«CP015 
SUMCPOt« 
SUMCP015 
SUMCPO»«» 
SUHCPD17 
SUMCPÖ18 
SUMCP01? 
SUMCP020" 
SUMCPD21 
SC-CP022 
_SUMCP0?5_ 
SUMCP02« 
SUMCPD25 
SUMCP026 
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C3UHP 
c 
c 

    CMC.   AND PRTNT RESIDUAL. EMJ.SST3NS IMDTCE3 
AT SFLF.CTED AXlAL POSNS. 

SUBRDJTIME SUMUP 

PFAL MwT^>,MwTF)A»,M(?) 
IMTERER DAY,YEA»      . 
OIMENSIDN 

cn"nnw r,ASrMP/YY(i?.?).F(g.i?>a)>Hf?.t?.?).?fi»'»g>ig.g i_.  

r OM-O-./IPC TSl./T I TLFO0),Pf?TMT (30 )/JHTf>AT/NT, RAD (l?i#DU-3(n?) 
c:i«*n-:/CAXTAt /r»iST»t>JH9(2) 
Cl^ns   /CVASS   /   DU*5( !?),K(f a),OUHA(?oi        #  
CJ«vin^/lNDAU/HC.'iF,.»AW,nuM7(5)#P0."DMM8(88r 

COMMDM  /CJTTS/  IUTS#3LANK 

AVG( XI. X ? ) =: VY Y * X 1 • f_ 1 . 0-YYY.)_*Jt?_ 

CALL   SFT^d,RITS,3PT,330)  
CAtl   .SFT«d,0.0.SLM,4) 
n'l rn M=(,MT 

c 
C CT*Pi-'TF PSnPrSJIFS   OF   RTCH_(1)_AND__LEAN   (2)   PARTS  
r. 
 m   20 TP=1.'3  

M«T(lf')=n.o 
 rn  Jo   i = i, if.   

10   M*T(TP)SM*1 (lP)tZ(I,lP#N»n 
_          MWTCTP)»!.ft/MrfJJfP)  

CAl L   "TVFf 1 ,7 (l,T?.'.'.ir, X,Jfc,l) 

 r A i_L   T F^ixx tüü Ei* d J r liXf-lfcCgilgJJ 
SPV( T P! = 1 0.7 32'159/M,, i f IP)*T(IP)/P0 
GAM(tPlsCPf IP)»_MWT( lP)/J,*9B59fc  

20 r,A«(IP1sr,AM(IP)/(GA^(iP)-t.'0J 
C    - . _   
r. FRFF STRFAM MFAN PRDPERTJFS 
C  

JO 

'»0 

4SSIOV   50    TD   MFAN 
KK5? _           

YYYsYYCM.'t r 

FU A Hs A V. f F ( ) , N ,' 1 i , F ( ? , V , jI ) ) 

X(I)sAV5f^fl.l.N#n,Z(I.?,N,l)) 

S'i-P000l 
SU-P0002 
SUMPOOOJ 
SU'<P00O<4 
S1JKP0005 
StMPOOOb 
«iijMPooor 
SijupOOOS 

SU1PO0O9 
SliMPOOlO 
SUMPOOIi 
S.JHP0 012" 
SU-POOtS 
3UM?001<» 
SJMP0015 
r.u«Pooi6 
SUMPOOJ 7_ 

"5DHP0018 
SUMP0019 
SU-P0020 
SUMP002I 
SUMP0022 

_Sii"P0023_ 
SUHP002« 
SJ"P00?5 
SUHPO0?6 
SU«P0027 
SLC<PO028 

Si)t<P00?9 
~Sj«P~0030 
S.IMP0031 
SUMP0032 

S1IMP003J 
SUUPOO3<I 
,S.)MP0Q3S 

~S UM»0035 
SU"P0(M7 
SUMP0038 
SUMP0M9 
SH"POO«0 
SII«POO'I1 
SUMPO0Ü2 
S,.i"POoa3 
suMpnoaa 
SUMPooa5 

su-pon«; 
Sijxponag 
Su"Pioy9 
SJXPOOSO 
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   FICUs2B,0l»>U7>/FBAR 
riMC=(l?n.!»10.0H»HC)«X(j6)/F8*R 
FI^3xs««,;oo^*(X(ll)*X(la))/f a»R_ 
CALL   FM'VCf 1 ,M«Tn*l?.X,X,Y6) 

IF(D»r"ÜL.r.!.1.0)OHY«1OL: 
RCM=X(7)/PPYHQl 
~RHC*|O.0*X(lt>] 
RMOXsX(ll)»xao) 

1.0 

PLACE PROPERTIES IN lUTptiT VFCTQR 

DPTM ,N,KK}=VY_V  
nPT(?,s,K*l=FH*R«(1.0tH*H)/(i;o 
nPT( j,N,<*} = lE3*EJC.n  
nPT(a,»,,KiO = lE3*FIMC 
nPT(5,Si,<oa) S3»FTNJX  

•FBART 

PPT(h,N,<K)=|£6*RC3 
OPT ( 7, N, KK ) = JE«>*«HC._ 
DPT(B,S,<fO=1Ffr*RNOX 
G.O_Tfl   HE4M.(S0.70) 

STBFAHTUBE   AREA   AND   VFLnCTTV 

50   APFA      =   3.|<HS'>g/»fRAO(H»l)oA2-RAOf V>»*-g)/!<l<lt 

VFt SHtN)»SPVHAR/AREA 
 OPT(i,<j,,)-  PADIN)/1?;  

r)PT(?,M,J)*   RAI5(N + 1)/l2. 

OPT(<4,N, 1 )=VEL 
. QPJLLbj tu 0«rflfM.l> 

M>T(7,H.n«F(3fH.n 
nPT(B,N,l)sT(2) 

FUFL *N'J CHNTAMINANT SUMMATIONS 

FFt 0wrF<UH«4{N) 
suM(i)s3üim«-FJ'catf  
SU*(?)rSJ<r?)*FFLO<«»£lCO 

-SJMt.OsSi)"if ^ltFFL.InnFlHC 
3UM(a)aSJHftt)tFFi3«*ElNOX 

C 
c 

3UHPO051 
SUMP0052 
SUMP00S5 
SU»P005«I 
_SUrPQQS5. 
SUMPOOSfc 
SUl?0057 
SUMP0058 
SU«"P0059 
SUMP0060 

SUMP0062 
SLJMPO06J 
SUMP006U 
SL'MPOOfcS 
SUM?006b 
_SÜMPQÜiLL 
SUMP006B 
SÜMP0069_ 
SUMP0070 
SUMpno71 
SUMP0072 

-•SU.1P.0Q75. 
3tiMP007<» 
SUMP0075_ 
SUHP0076 
51MP0077 
SIMP0078 

SUMP008O 
SLMPQQB1_ 
SUMP0082 
SUMP0083 
suMPoosa 

_SlLHPfl0fl5_ 

MEAN IMPACT PRESSURE 

TAiisvYf v.h*spv(t)/sR^(?)/f i.'o*Yy(v,f)*rsPv(i)/sPvf2>-i.o)) 
 m on 1^51.?  

FGAMf TP)sSr)RT(RAM(IP)*(2;o/((lAM(Ip)tt .()))••( (GAM (IP)*! ?0) 
'/(GAMClPl-t.oni 

60   MdPisVEl /SQHT(ttQ7?3.<»2B*GAM(IP)/MWT{lP>«T(iP)> 

SUMPOOAb 
suMPOoar 
SU»P0088 
SUMP00B9 
SJ"P0090 
_SUMP0091_ 
SUMP0092 
SLMP0093 
SUMP0094 
SUMP009S 
SUMP0096 

_SUMPOX>97_ 
SU"P009B 
SUMP0099 
SUMPOIOO 
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.. CTAi'=l ,0-TA'J  .  SUMP0101 
PT3PO*(TAU**2*PRAT(M(J),GAM(m*CTAUi»2*PRAT(M(2),r,AM(?) j) SUMP0102 

 I/(T*U*»2tCJAU**2)_- .     _ SUMPOlOJ 
C SUMPOJO« 
r   GAS SAMPI c BTHH FRACTTDM SUÜPJHÖ.5_ 
C .. SUMP0106 
 Bwr*,-> = S-}3T( CT(?>t«EL**?/50075."'»S8/cP.f2>l.  5L/MS>0107 

•/(TCI )+VFL**2/'5<>0?">.'JSK/r:f,O ))*MWTM)/MwT(2)> SUMP0108 
 »»1 *? = R« 1-?*FGAM(1)/FGAM (2) »PRAT (Kill »GAHC1)J/PRAI(M(2j,GAM (2)) SUMP0109. 

YYS=TAU*RMi<<2/(TAU*Rtf]M<!*CTAU) SUMpOltO 
auMPQtii, 

C   APPARENT MEAN TEMPrRATUpF (ASPIRATED THERMOCDUPLF) SÜMP0112 
.C    -   -     .     . SUMP01l3 

TTC = (TAIU(T(1 )/T(2))**0.'IS*RWJw2**0.h*T(l)*CTAU*T(?)) SUMPOll« 
 » /C T AH* r rr li/TC^))**0.aS*RwiK2«*0.6tC_tAUl        SUH?0115 

0PT(9,N,1)=PT SUHPOtlb 
 CIPTdO.M.lSsTTC SIJMPQI 1 7 

c suMPotia 
r. APPARENT MpAN_PRnptRTjEs QF Gä1_1*ö£I_E  SUI-POH' 

C SUMP0120 
 ASSIRÜ. 7ft_ia_Mf AN  S1JMP0121 

KKs5 SU>P01?2 
 YYY=YYS S U a P.« 125- 

Go Tn jo suMPOija 
C. L. .  SU*P0125 

7o CONTINUE su*poi26 
C ....  .  .  SU"P0127 
C   OVERALL EMISSIONS INDICES SUM?012B 

_C S u U_2J) 122. 
eic j=iFA*suMf 2>/sui(i) su«pono 

  F IHC=1F ^»SM'f 1L/SUMXU  .   SUMPOni_ 
FI'OX=1£J»SJM(«)/SUM(J) 5UMP0152 

„C ,  SUMP0H3 
C         PRINT   RESULTS SUMPOl^fl 

_C SLiM^Oj 35 
CALL   Cl   ICKf TTMF,FLAPSr),MnNTH»OAY) SUMPOilft 

 DATA    YFAR/7V             _              _ SUMP0137 
WRJTF    fb.lnnö)   TT^E,^nNVH,nAY,YEAR.FiTAPsD»TlTLF#PRTNT(l STA)» SUMPOlVfl 

 ' C(f»»»T< I» i»i)»J = l.in), J = I , li)  VJHP0U9 
WR|Tr(8,1001> SUMP0110 
 wRTU (bj I0o?)((IPT(I,J,?),)=!, 10). 1 = 1,1 1) SH-POI'IJ 

wHlTr (8, moS) SuMP0ia2 
 ^.RlTi (8, ioo2) (("IPT(T, j, ji,tsl,10),j = j,H) SUMP0ja3 

wRtTF(8,ioo<nwo^T*i >,«?III*M ),ticj,FiHr,FiNnx, fSt'MdTi I*?,«) suMPoiaa 
C   , Sii"P0ia5 
C        PUNCH   rAPTS   F'JR   SDRSKIMFNT   PI DTTING Su-P01üb 
r,      PATA Fn3 EACH TD^F - iNMrw. DIJTFP RADIOS, SAMPI.F Fun /«IR.  suMPn'''7_ 
c Kir),  Fine,  FIN IX,   SPM en,   HC,  NDX su«?omi 
C . SHv,P01'i9 

PUNCH   100S.'TITI.E,P»1NT(LSTA),NT, ((DPT(I,.M ). 1 = 1,?), (DPTf I,J,t), SUMP01S0 
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RETURN 

loop rnBMtTc mi .'iPx.gflMAN*! vTiCAi   MroFi 
•SbHAFTF 
• AOHEMlS 
•?1HAJ3C 
'?CT?.1H 
•3«X»3'IH 
•??M FfcF 

or ry*Anar PLUMBS FROM . 
«FACTION   OF   CONTAMINANT   , 

'BHVFI  IClTf.I 1 
 I 10HIMJtCATlJN 

•?(2bHFU£|./r.AS 
 Ml(IX,IPtOFl* 
1001    FORMAT(/?»x,i 
 » IQHCQjJMlIfWS 

RrtURNlNG   FNGlNpS   TO   PREDICT 
sians./»n RrwfK/n   rugttic Cr»v'p*'<» . « 
«AFT   ENGINE   GROUP.9X, I 1MCOHPIIT.EO   AT,"F6.2,10H   HOl'RS   ON   , 
'I'^/JLXjJZ^tLAPS^D   TT«tE#FM.'a, 8M   SFcD*DS/   bX«2<>A6// 
PRIFlLES   A\|D   C-INTAMIMANT   RFSIh.JALS,Ffl."3, 
T   hpHM   M.177LE   MM//9x.l?HPADTUS.    Ff,FT ,9Xl 13*6*3   ELQll_. 

X.VHRlCH   pAR 
/UM IN 

TE^p.DE 

2HAVFRAGE   GAS   COMPOSITION   UNDER   FREF   STREAM 
)  

T. I 7X.VHLFAM   P«R7,1?X, IOnPrfrDTCTF.0 
NER..&X.SM1UTER»«*. iHPPS» |ftX,4MFPS,7x, 
GR )#?1H   PT.PSTA TT.DEGR// 

1002 FORMATfblHO      MASS   FPAfT FUFI./AIR FMISSIU'JS    INDITES»    . 
 'MWLM/KLH   FUJFjj 13X,?3HANAIY7F*   WFAOUlGS,    PPMV/J3* «?CH   PART/ 

•fcX,SH*ATj;i.3X,?HC0,l lX,?HHC,7X.<>7HNOX   AS   N02           CO(DRIFD) # 
 »9HMC_A3   CHN.7X. JHMTX//1 1 f IX, |t»tOEt3.«;/))   
1003 F0PMAT(/>SX,39HAVF9AGC   GAS   C^P JSI TlflM   AS   MODIFIED   BY   , 

»12HSAMPLF   P3QBF) '  
tOOa   FORMAT(/?Hx,ajHlM1EGRATED   PROFRF   AVFRAGES    (FREE   STREAM   , 
 ' 11 MCn^tP 1T1 flMS )/?tH0 T"TAL  FLQWS,   Pp$,»X.17M»-MlSSlONS   INMCF 

•13H,   LB/KLR   FJFL. l3x,?2Hr.OMT*MrJANT   Fl.n*S»   ?9S/\?H GAS   MIX, 
>7X,7HFI)FJ    _^.?t7X,?HCj,llX,2HHC»7x.lOHN3X   AS   NO?) //I X. 1P10E13.5) 

100S   FORMAT(2f*x. I0A»>/), t 7x»2HXs,F7. J.3H   FT . 1 7X , I H ( , I ?, 7H   TllHFS)/ 
»flPbF»?.q/XbX.3Fl?:aii  

END 

SU"P0151 
SUMP01S2 
Su"P015J 

_S»r.P0LS5_ 
SUMPOtSb 

Sy«pni57 
SU-P01S8 

SJMP0159 
SUMPOlftO 

.»win 
SJMPO|fc2 
SUMP0163 
SUMP016« 
SUMPOlfci 
SUMP0166 

 »U«*»1*T 
SUM pnif>8 

SUMPOJ70 
Sy-pnj 71 
SUMPOJ72 

 SU»ipni73 
SUMP017« 

S»SMMP0175 
SUMP0176 
SÜMP0177 
SIJMP0178 

 SU.MP-011.9_ 
SU«P0160 

.   SUMPQIBI 
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CTABPHT      TABLE PRINTOUT                                 TABPRTOI 
SUBROUTINE TABPRT(NAME»A,NA.NC0L1>                              TA-IPRTO« 

c 
DIMENSION A(10)                                                     TABPRlOi 

TABPRTO« 
c 
c 

INPUT-                                                                 TA3PRT05 
NAME  s ARRAY NAME TO BE PRINTED                                    TABPRTOf» 

c 
c 

A     a »HHAY TO 3E PRINTED                                         TABPRTO/ 
NA    S NUM3FR OF ELEMENTS                                        TABPRTOB 

c 
c 

NCOL! s NUMBER OF COLUMNS TO BE USED IN THE PRTNT FORMAT (MAXIMUM TABPRTO9 
UTAH e LOCATION OF FIRST FLEMENT IN A-ARRAy TO BE PRlNTFD        TABPRTI0 

~~c~ TABPRTtI 
COMMON /CHTTS / BITS,BLANK                                          TABPRT12 

c 
COMMON /CUBPR/ HUB                                                TABPRTU 

TABPRT1« 
EQUIVALENCE     t.Id,B),    (1C,C),    (LSPACE, ASPACE)                   TABPRUS 
DIMENSION FMT(12)                                                 TABPRT16 

C 
REAL  112                                                         TA8PRT17 

TABPRTtB 
DATA IBCT/ClOlOOOOOOOOoO/                                          TABPRT1* 
DATA ZERO/O,/                                                        TABPRT20 
DATA FMT(1)/67H(IX,I5                                             TABPRT21 

I               )/                                                 TABPRT22 
DATA                                                              TA3PRT23 

* PI»       P3.       F6,       E5,       BCD,      OCT,      11?/   T*BP»T2« 
U6H,H2.1, f>M,F12.3, 6H,F12.6, 6M,E12,<t, 6M,6X,A6, feH,ÖX,n«, «H, H aT »BPRT25» 
C/                                                                     TABPRT26 

C TABPRT27 
NCOL  « MINO(NCOH»10)                                            TABPRT28 

c 
Nfl    • NA                                                           TABPRT29 

TARPRT30 
c WRITE HEADING                                                      TABPRT31 

NRITF (6.1000) NAME                                               TABPRT32 
c TARPRT33 

«5 II    « I1TAB                                                        TABPRTO« 
I     a Tl                                                           TABPRT35 
12    s 0                                                            TABPRH6 

C 
C 

TAHPRT37 
WRITE LINE SPACE                                                   TABPRTS9 

 C_ 
«7 WHITE (6,1002)                                                       TABPRT3"» 

LOCATION OF NFXT LINE. SPACE 13 .GIVEN BY THE VALUE OF ACIfl)        TAB^Tl^ 
ASPACFs A(I*|)                                                       TABPRTOI 
IF(LSPACE.l E.l .OR. LSPACE.GE.I3CI) 1 SPACEsIBCt                   T*a»RT«2 
LSPACE« LSPACE*I-1                                                TAßPRT<»3 
GO Tl) HO                                                         TAapi«Ty<» 

c 
c 

c 

TABPRT<»5 
BEGIN LOOP TO DEFINE LTNF FORMAT                                 TAAPRT46 

**8 II    »I                                                         TA3PRI<47 
TA^P>UU8 

c CMEC* FOR NORMALIZED FL11ATING NUMBER                                 TA1PRT«
1» 

50 B     s A(I)               .                               TA3PRTS0 
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C     s B*7CR0 
IF(a.EQ.BlTS) CO TO 85 

TABPRT51 
TABPRT52 

IF(IC.NE.IB) GO TO 80 
IF(8.EQ.O.) GO TO 65 

TABPRTS3 
TABPRT5a 

8     = AOS(B) 
IF(B.lE.l.F-9 .OH. B.GE.9.m8> GO Tn 80 

TA8PRT55 
TA8PRTS6 

C 
C    RFAL NUMBER 

TABPR157 
TABPfTSB 

FMT(Il*t)s£5 
IFO.LT.l.E-3 .OR. B.GE.lfE8> GO TQ ?0 

TABPRT59 
L_                     TABPRT60 

65 FMT(H*l)aF6 
IF(B,SE.1.F?) FMT(II*))»F3 

TABPRT61 
TABPRT62 

IFdJ.GE.l.ES) FMT(II*i)«Fl 
GO TO 90 

TABPRT63 
TABPRT64 

C 
C    INTEGER AND BCD 

TABPRT65 
TABPHT66 

80 FMT(II»1)*I1? 
IF(lABSlTB).f.T.inCI) FMT(IU1)38CD 

TABPRT67 
TABPRT68 

GO TO 90 
C 

TA8PRT69 
TABPRT70 

C    OCTAL 
85 FMT(!I+1)SQCT 

TABPRT71 
T»BPRT_72 

C 
90 II    s IU1 

TABPRT73 
TABPRT74 

I     a IM 
IF(I.GT.LSPACE) GO TO 100 

TA8PHT75 
TABPRT76 

IFCII.LE.NcJL .AND. I.I.E.NB) GO TO 50 
100 12    s 1-1 

TA8PRT77 
TA8PRT78 .... 

WRITE (6,FMT) Il#(A(I),l=Il,ia) 
11    = 12*1 

TABPRT79 
TABPRIBO 

HO IF(I?.GE.NB) GO TO 99o 
IFU.GT.LSPACE) GO TO a7 

TA9PRT81 
TABPRT82 

GO TO 48 
990 I1TA8 8 1 

TABPRT83 
TA9PRT8«. 

RETURN 
C 

TA8PRT85 
TABPRT86 

1000 FORHAl(/2XfA6) 
1002 FORHATdH 1 

TABPRT87 
.  „TABPRT88      

END TA8PRT89 

• 
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CT03EQ 
C 

 TRTDIAGONAL MATRIX-SI1ULTANEOU?^E0U»TION.3 

SUBROUTINE TR3ta(*»N2fiDtFN)  
C* 
C*        ft«     COE F F ICtENT   tRRA Y—-A ,B,C ,D   BY   CDl U*NS 
C*     FIRST   CüL'JHN   0KSTROYFÖ   BY   SülUTlON   VECTOR 
C******** St)Lt'TJ3N_VECT0R   RFTURNED   AS  FIRST. 
C» 
C* 
C* 
C* 
C*" 

C* 

COUUMNQF A ARRAY 

IF NORMAL DFRlVATIVt CONDITIONS ARE ENFORCED USING 1ST TWO 
PDlMjfS ABJVE :1R HELP1* THb BQUNDARltS,  A(l) AND/HR A(3«N?).N£. 0.« 
1HIS CiiNDlflON IS FLAGGED BY IL" AND/OR IUsl, 
01MENSIJN _AJ«00J  

ENTRY TDsEgj- 
ISIZEsIO 
I2=1SIZE*1_ 

11 
IF 
FN 
G'J 

(ACI2)) 

10 

12.11,12 

12 
50 

I3=2*lSlZE*l_ 
1'I = 3*ISIZE*1 
IU=0    

TDSEG001 
TDSEQ002 
TDSEO003 
TOSEO004 
TpSEQOOS 
TOSEOO06 
T0SE0007 
TDSEO00S 
TDSE0009 
*DS£Q010 
TOSEO011_ 
TDSEOOU 
TDSE0015 
TÜSE0011 
TOSE1015 
TDSEUOlb 
TDSE0017 
TDSEQ018 
T0SEQ019 
TDSEOO20 
TDSE0021 
T0SE0022 
TDSE0023 

ILSO 
G = Of  
IF(A(1),ME.O.) ILsl 
INM = I5 + N2»j_ 
IF(A(INM") .NF..Ö.) IUsi 
G=A(1)/Af12) 
A(I3)sA(I3)/A(I2> 
A(l)sA(ia?/A(!2) 
N = N2 

A(13): 
Al 
NJ-... 

DO 10 Is2»J_ 
I2=1SIZE*I 
I3=1?*ISIZF 
I«alS«ISIZE 1HZ1 )T1J 

IFU.NE. 
A(I)=A(I) 
A(IU1:A( 
CONTINUE 

iUE 
N tOR._ IU.NE.1)_G_0_T0_15_ 
)-A(13)*A(I3-2) 
l'4)-AjI3)jA(I-2)  A(iaUA(I'4)-AiI3)jA(I-2)  

" 15 CONTINUE 
 A ( 12 ) = A ( I 2)-A(I)«A(I3.|)  

IF (A(I2)) 13,11,13 
13 IFU.LQ.2 »AN?. IL.FO.I) A(I3)=A(IJ)-A(_l)*G_  

IFU.EO.N .AND. IU.EO.l) GO 10 10 
A(I3)SA(T3)/A(I?) 

10 A(I)=(A(I«)-A(I)*A(I-1))/A(I2) 
 I«N  

20 I»I-1 
IF (I) '40,«0,30   

30 I3s2*IS17E*I 

TDSEQ02<t 
TDSEQ02S 
TDSEO026 
TDSEG027 
TDSE002Ö 
_JJ>SEQ029_ 
TDSEÖ030 
TDSEO031 
TDSEQ032 
TDSEO033 
T0SEO03« 
TDSEO035 
fÖSEOÖ36 
TDSEO037 
TDSEQ03» 
TUSE0039 
TDSEQ0440 
TOSEGO<ll_ 
"TDSEO0a2 
TDSE304S 
TDSEOOM« 
Tor>Erao«s 
TDSEQ0<4b 

_TOSE<3 0<4 7_ 
"TDSEOOaS 
TDSEO0«9 
TDSE0050 
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A(I)»*(I)-A(I 5)»A(I• I ) TDSEQ051 
 IFdL.fQ.l .AND. I.EQ.l) A(I)«A(I)-G;A(I»2)    T0SEQO52 

CO TO 20 TPSEO053 
gO E*8?* lD3EQ15iL 
50 RETURN TOSEQ055 

END JDSEiJOSftL 
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CTFHH        CALCULATE TEMPERATURE FRO« ENTHALPY TFMHOOOJ 
SUBROUTINE TFMH (NK ) 
LOGICAL  ENTRY1 

TFMH0002 
TFMH0003 

COMMON /INOATA/ N,HF,wAR,T2,BETA,T?5.FARS,FlN0?C«P0» 
*                RC3(l!),RC02nt>,RHC/l!),RN0XfU>f 

TFnHOOOa 
TFMH0005 

*                 PI(ll).PS(ll),BLOCUl),QCO(ll) 
REAL.             N 

TFMH0006 
TFMHOOOT 

COMMON /JETDAT/ NPTS,RAD(1?),TS(12S,IIU(J?).SPV(12),MWT(1?)» 
*                CP( 1 2),FUUL (12). SPALncn 2) . TKfc ( 12> ."OTHFRl (36) 

TFMH0008 
TFMH0009 

REAL            M"T 
COMMON /RASCMP/ RICH(i2,2),FUEt(2,i2j2),FNTHf2,12f2), 

TFMHOOIO 
TFMWaoU 

*                C0NC(!*>,2.12.2).HCTNCP(1?,2),0THERM92> 
COMMON /RASTMW/ TG(?#l2,2),MWTG(2,l2.2).TAl](l2.2).rPG(?.l2.2) 

TFMM0012 
TFMH0013 

REAL            MHTG 
COMMflN /OPpTRt/ TIT|Ef2O)fPRINT(30) 

TFMH001« 
TFMH0015 

COMMON /STCTRL/ LSTA,FINAL,CMEM«,FTRSTM,FlRSTC,XC,OXC,r>UMST(10) 
LOGICAL         FINAL.FIR3TM.FIRSTP . 

TFMM0016 
TFMH00tl_. 

INTFGFR         CHEMK 
COMMON /CPRINT/ P0UM(20J 

TFMH0018 
TKMH0019 

COMMON /RM5SC  / r,RT(2s),HRT(?S)#SR(2S),CPR(25),0CPR(?S) 
DATA tGt,ENTRYl,»/3200..T.1.9BS96/ 

TFMH0020 
TFMH0021 

C 
C 

TFMH0022 
TFM^0023 

DO 100 K=1,NK 
DO 100 Jsl.'2 

TFMH002H 
TKMHO02S 

HGT   s FNTH(J,K,2) 
TFC TNOTJENTRYI ) GO TO 10 

TFMH0026 
TFMH0027 

Tl    a TGI 
GO TO 15 

TFMH0028 
TFMH0029 

10 Tl    = TG(J,K,2) 
IS DO iO Klsl.'30 

TFMHOOIO 
TFMHOOSI 

CALL TH*M( Tl/1.8,1. ) 
CPGl  = 0. 

TFMM0032 
TFMH003S 

MG1   « 0. 
DO 20 1st,16 

TFMHOOSa 
TFMH0035 
TFMH0036 
TFMH0037 

CPGl  = CPr,l*COMC(I,J,K,?)«CPR(I) 
HG1   s HGl*C0NC(I,J,K,2)*HRT(I> 

20 CONTINUE 
HG1   s HG1*R*T1 

TFMM00S8 
TFMH0019 

DM    s HGT-HG1 
tPr.i B rPr.l*R 

TFMHOOaO 
TFMHOOOI 

TFMM00«2 
TKMMOOOS 

DT    s DH/CPGJ 
OTA   s AHS(DT) 
IF( DIA.LE; .01 ) GO TO 99 
Tl    s TWDT 

TFMMOOÖ« 

TFMH00<lS 
IF( Tl.LF.lB9, ) Tl»lB9. 

10 CONTTNUF 
TFMMOOab 
TFMMOO«; 

WRITF (6,iS) Tl,DT,MGl,DH 
3S F3WMAT(//^X,19HTEMP. NOT CONVERCPD/2x#aE16.*8)  
99 TG(J,K,2)* Tl 

TFMM00U8 
TFMHO0«9 

TFMMOOSO 
— 

445 



 CPG(J»K«?)a CPGt TFMH005L 
100 CONTINUE TFMH0052 
 ENTRY! • .FALSE. TFHHQQS3 
C TFMH005« 

200 RETURN TF"*0055 
ENO TFHH0056 



CTFNH1       C**   T FROM M  
" SUBROUTINE TFHH1( C#H,T#CP) 
 CWfW /RHSC  / GRT(?S)>HHT(gS)»SRfgS)»C',Hf?S)tDCPft(gS> 

f> I * EN STON t(t> 
 LOGICAL FNTRYI  

OAT A TG j7ENTRyi,R/5200.. T,l 7*9^*/ 

TFMHIOOt 
TFMH1002 
TFHH1003 

MGT" 
TF( .NOT.ENTRYI ) GO TO 1 

TFMH1004 
_TF*H1005_ 
TFMH1006 
_TFMH100 7_ 
TFMHIOO« 
TKMH1Q09 

Tt    * TG4 
00 10 K I. I . JO    _ 
CALL THRM( Tl/l.S.l. T 
CPG1  » 0,  
HG1   * 0, 
DO 5 Isl.lA  

TFMM1010 
_TFMH101»_ 
TFMH10J2 
_TFMH1015_ 
TFMHIOia 
TFMHtOlS 

CPGt  = CPr.UCf T)*CPR(I) 
HOI   s HGl»C(I)»HRT(I) 
CONTINUE 
HGJ s HG1»R«Tj 
OH    a HGT-HGI 
CPG1  s CPR1»R   

TFMHIOlb 
TFMHI017 
TFMH1016 
TFMH1019 
TFMH1020 
TFMH1Q?t 

OT a OH/CPGt 
IF( ASSfOp.LT.' 0,0» ) GO TO IS 
Tl s TUDT 
TF( T1.'LE.|89, ) TlalB«*.,  

tO CONTINUE 
WRITF (b.lu) TItOT«HGlfPH 

TFMH1022 
TFHH1025 
TFMH102« 
TFHH1025. 
TFMHI0?6 
TFMH1027 

tl F0RHAT(//2X»19HTFMP. NOT CONVERGED/?*» If to.8//) 
tS T  = Tl  

CP   « rPr.t 
ENTRY1 s .FALSE. 
RETURN 
END  

TKMH1028 
.JfMH.iO.29_ 
TFMH10J0 
_TF"H10U.. 
TFHHt0i2 
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eTHRusT     CALCULATE NET THRUST.-LBF 
SURROUTINE  THRUST(NX)   

THRUSTOl 
THRUST« 

INTEGER TwoJ» ITWO 
LOGICAL SUPC.SUPSTP 

TMRjSTOJ 
THRU3T0« 

LOGICAL 3URSON 
LOGICAL TRnURL 

THRU3T03 
THRUSTOfc 

LOGICAL OPRlM 
LOGICAL LAsT.CORSTP.AoOP.'ENTRylilER 

TURBJ . CORE 

THRUST07 
THRuSTO» 

LOGICAL  EOF  ,  ERR 
LOGICAL  AXI ,   XPRN t CHPRS • QJET » 

THRUST09 
THRJ3T10 

REAL KCP.NUL#NUEFF.MACH 
REAL  MJET , HE i HUREF 

THRUSTll 
THRUST12 

COMMON /JEfTWO/ 
* TWO    ^ nlAO   , MjfTO  • TJFTO  , VJl . J  .* 

THRUST13 
THRUSTla 

* PTJETO . TUETO ,   NJO 
REAL  MJETn,M»CHO 

THRUST15 
THRuSTlfc 

COMMON /3C0/  UO» £0» THO 
COMMON /CTR(.2/ 

THRU3T1T 
THRUST18 

* FDGEI  , SFI    , MERGE  . XMER6E • 
* SLOPE! . SLOPE3 ,   CEpTl  , CEPTO 

YMERGC . THRUST19 
THRUST20 

COMMON /MERGET/  MER» MERSTP » XMR6 
LOGICAL  TWO. MERGE # MER , MERSTP 

THRUST?! 
THRUST22 

COMMON /SETNEW/  LEDGE» LCOREN . 
COMMON /INPl  /        ENTRY1 

THRUST2J 
... THRUST20 

C'JMMON /MISC/ PM(IO) 
COMMON /PARAM/ 

THRUST25 
THRUST?» 

• *lt?0t>)     ; RE(200)  , CM(20O)  » 
* EPSf200) j DL(200>  ,' 

THRUST27 
THR(IST>8 

* VAR(200> ; DVAR(200>, 
* SMlf200i ; NM1      ; 3M(200j  . NM 

THRUST29 
THRUSTSO 

* OX  i 
* 91 . eil r  oi . 

THRUST31 
THRU9TJ2 

* AN  i III  y DN 
C* 

THRU5T33 
THpijST^a 

£*•***• INPUT COMMON 
C* 

THRUST55 
THR'JSTSfc- 

COMMON /iNPjer/ 
* DTAJ       , MJET       , TJfT r PTJET —# VJE-T - 

TMRUST37 
» THRJST38 

* TUET      , 
«PF          r Mt                          ,    MF i   TIP » TF 

THRUST39 
, THi»UsTfln 

• AXI         . NJ          , NMAX 
* X.TMOO)     f VPRNftOoi  , 

t THRUSTOl 
THRU3TÖ2 

* GAM        . R6         , PR 
  » »C .       «.THE*  .    «MURE» 

• PUT f THRUST03 
THRJ3TU« 

C* 
r****** f.ONTROl fOMIinN 

THRUSTOS' 
THRUSTüf» 

c* 
  COMMON /CTRL/    -  

* NXT»       , CMPRS      , OJET 
  _.• MPU »   NPD   -  -  » OXC 

« TURBJ 
* xu 

, COEF(IO) 
$  xoo 

TMRUSTA7 
TMRUST08 

, THRUST«» 
• THRUSTSO 
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"DSTOMBOOr 

***** PROFILE C3MMON 

COMMON /PRoF/ P3I(200).V(2O0i.UD(200i,THD(200).ED(20O> 

THRU3TS1 
THRU3T52 
TMRU9T5J 
_LHJ*U8T5<L 

CONSTANT AND ERROR COMMON 

COMMON /CNFRR/ BIT3 # ERR , 6C » GeJ ,   FOOT 

BOUNDARY CONDITION COMMON 

COMMON /9C/ UE06E  . EEOGE  . THEOOE 

POTENTIAl CORE COMMON 

COMMON /CORED/ XCORE  # CORE  • CURST? 

COMMON /SUPER/ SUPC.3UP8TPfXSUP 
»« 3CALER (UNITS CONVERSION) COMMON 

-CJJMMQN /3CALCR/ 3P . Sv  . SI EN 

THRU8T5S 
  THRU3T56 

THRUST57 
 THRJ3T5B. 

TMRySr?» 
 IMRU3T6>0_ 

TMRUST61 
 TMRUST62 

THRUST6S 
 THRU3T64. 

TMR(jST*5 
 TH. R US 1.66- 

THRUST67 
 THRUST*» 

THRUST*» 
 THRU3T70 

THRUST71 
 MRU3JH?_ 

C* 

C* 

.COMMON./JET/ , . w  
• B(lOO)   K  UCHOO)  . TCC100J,   Tlf.dOOl t 

_*_RTC(10Qj„^J*llißQJ_...» YJflflOi  

COMMON /PRoPJT/ 
• P      • PRL 
_* TREFF ,__ VSREF 
• REFi    , C 
• RHO(200> 
• MUEFF(200> , XLN(200) 
COMMON /XPRIN/ DPRIN 

, PRTT 
t   MACH 

t   RGAS » 3CC 
-M  

, CHI     t RNORM   t 
«_MUL(200J f_KCP(200J (  

, DK(200> R£TURB(20oi 

COMMON /FORE/  VjtTE  #  3FE0CE 
COMMON /UMFSH/ PUMUl(U).CXPC.CXTP/NBFD 

C* 
COMMON   /MlxER/   MIXtRPOOo^xPMOQi.'CFjVRdOOi 
LOGICAL     MTX 
COMMON /FLORAL/ MAXlTtSuPB,NlT,tP8II)^00.'yDe, 

• PI#P2.UCL,TOL,UP9TRM;CVG 
LOGICAL  9UP«,cVG.UpSTRM        _       . 
COMMON /ACn^VG/ VCO(100>.PD(100)#lNbenÖO).  CHöKET CHOKED 
LOGICAL  CHOKE# CHOKED  
COMMON /ÖFTT/  CLSP(lOO) 
_CO"MnN /STA2/ MACH?,Ts2I83?iV2»RHQ?.f>PDX2  
REAL  MACH? 
COMMON /BCMIX2/ GRADU.TH.MUW.RHOH.PTE.TTR  
REAL  MUM 
COMMON /THERM/ GMC(200>»CP(200>      

THRU3T73 
THRUSTTa 
THRU8TT5 
THRU3TT6. 
THRU3T77 

_THRLI3t78_ 
THRUST79 
THRUSTB0_ 
THRUSTB1 
THRU3T82 
THRUST»! 

_THRUS180_ 
THRUSTB3 
THRJST86_ 
THRU8T87 
THRU3T8B 
THRUST89 
JHRuST«»0_ 
THRUST91 
THRU8T92 
THRUST»! 
THRUST90 
THRUST»» 

JTHRU3T9* 
THRU8T97 
THRIJST»* 
THRUST9» 
THRJSTOO 
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e« 
COMMflN /OUTMTX/ NXORlQ     ^ _ __ 
COMMON /CBnOY/ YCB(lOO),CL5PCB(106i,YCBt,UcLl 

e* 
c* 

DIMENSION   STÖRT(200),THR(2O0> 
EQUIVALENCE,     (STORI (I ) t A.LJ 1 ) ), ( THRtlLBEC ÜJ  
DATA  PI/5.ia|592fc5/ 

IP MIXING ZONE HAS INTERSECTED PLUG« TERMINATE 

EPS»!, 
__IFfAxn  EP!l«*i  
1 YPLUG«YC8(NX> 

UP«»r>F<Y(»LHß«V»UO»l#NpOj  
IF(UP.EQ;  yCLl)     CO   TO   10 
IF(YPLUG   .EQ.   0.')      Gn   Tn   IB 

WRITE      (6,100)   NX 
J00   FORMATf//fcXf28HMIXING   ZONE   INTERSECTFJ>_J>i.yG/jl»X«7H9TATI0Ni 

*     I7//l?X#?2HCALCUlATiON   TFRMINATED) 
„FRR'.TflgE.  

GO   TO   1000 
JLL 

CALCULATE THRUST OF JET STREAM 

10 DO IS L»!,NP0 
  REXP«I; 

IF(AXI) REXPaYUi • 
is sioam )gRHmLi»upfL>*unfL,)*Brxp 

THR(t)aO* 
 GJ L L_I NlG. C 9lDRJLi.Y-tLH«^*>IP-flLJ  

TJ»THR(NPD)/GC 

IF(UPSTRM) GO TO 1» 
TU»0. 
GO TO SO 

Xft. 
THRUST OF UNFNTRAINED FLO* 

19   IFtNX.NETn   GO   TO   20 
 TJll« 1 qq."»pE/fRC»TFf fVt L?ZlßCA£Bai.*Ufflili».*EpS^liNPQi*»EPSi 

c* 
e* 
c* 

GO TO 50 
20 T,JsP.H32*tV2/VJET)M2/tGC*EPaiAlTD0**rJ»3»tJETE*<»EPai 

CALCULATE NET THRUST 

C* 

50 TERM»VJET*«2*DIAJ/F00T 
. TFtAXI) TERM»PI*0IAJ*TERM/(j;«r0OTi 
TN«TFRM*tT.|*TU> 

THRUSTOl 
THRU3T02 
THR'jSTOJ 

JHWItlftL. 
THRJ3T05 
THRUSTOfc 
THRUST07 
THRUSTOB- 
THRU8T09 

_.THRU3T10_ 
THR'JSTll 
THRUST12 
THRUST1J 
THRUSTL« 
THRUST15 
JLHRU.SUa_ 
THRUST17 
THRUST1B 
THRJST19 
THRU3T20 
THR'JST21 

_THRil3T_22_ 
THRJST23 
THRUST20 
THRUST25 
THRUST26 
THRU3T27 
_THRU3T2A_ 
THRU3T29 
THRUST30 
TMRUST31 
THRU3T32 
THRUST5S 
_TMRU3I19_ 
THRU9T35 
THRUST3t 
THRUST57 
THRUSTJB 
THRU3T39 
THRU9T40_ 
THRUST«! 
THRUST02 
THRJST03 
THRJSTQQ 
THRUSTftS 
„THRUSTttk— 
THRJ3T17 
THRUSTaB 
THRU3TA9 
THRUST50 
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60 WV(NX)aTN 
_c*. 
1000 RETURN 

END 

THRUST51 
THRU9T5* 
THRU8T5J 
THR'J3T5a 
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"1 

CTHRHH   CAL'CIILATFS (DTMFNSTONLFSS) TMERMOOVNAMIC PROPERTIES THRMM001 
C FROM POLYNOMIAL CURVE FITS"^ THPMM002 
_ SUBROUTINE THRH (T.HONIV) m iHJMMfifijL. 
C THRMM004 

_C __THI3 ROUTTNF CALCULATES (niMENSIONLFS^i_THERMPDYN.Ai<TC pRQPERTIES THPVIHOOS 
C    FROM POLYNOMIAL CURVE FITS TMPMM006 

_C ___ . THRMMO07 
LOGICAL NEXT THRMHOOS 

_C  TMRMM00"L 
COMMON"/cr5Mr)/nUM(^S)#LS#LSP3,NfX'T TNRMMOIO 

CDMHON/GHSr/GRT(?5),MRT(25J,SRt25),CPR(25)f0CPRf25) THRMMOII 
C0MMON/TCOF/'C(7;2#25),TLOW,TMID,THi TMRMM012 

_C                   t  __ THHMMOU 
F(T) ~s   Auf*(A2*T*(A3tT*(Aa*t*A5))) THRMMOII 

_C THR.IMO±5_ 

IF   (T   .EO.   TPREV)   RETURN THRMMOK» 
_C ^       |  THRMM017 

IF (0.55*TiOW .LE. T  .AND.  T .IE. THl) CO TO 3 THRMMQ18 
 IF (T .IE. 1.20*THI) r.O-TQ 2  THRMM<)( S_ 
C THRMM020 

WRITF fb.lOO) T     T^RMMQ?! 
100 FORMAT (7HO(THRM>«SX»SHERRnR»3X»3HT *»FB.2.1fcH 13 OUT OF RANGE)   THR*M022 
 NEXT s „TRUE. :   . THRMM023_ 

RETURN THR<iM02« 
.__C . , . ...   THRMM025 

2 WRITF (fe.lftl) T THR><M026 
 101 FORMAT (7Hn(THRM),5X.7HwARNINC.3X.-<Hi 8|.PR ;?: I hH 1 «t ntJT nF RANf.F. TXRMMO?7 

* 4X#28HEXTRAP0LATE0 VALUES RETURNEO) ThRMM02S 
 C ThRM"029_ 

C    LOCATE PROPFR TFMPERATuRE RANGE TMRHM030 
 3 K = 2 THRMMOM 

IF (T .ST. TMlb) K s 1 THRMM0J2 
 C T HRBH Qii 

DO « 1 = 1,LS THRMM())Q 
THRMMOSS 

C    COMPUTE H/<U*T) TMRMM036 
- At ».Ca.K.n • C(6«K,t)/T  THRMM037 

A2 s C(2,*;i)/?. TnRHM038 
 43 1 C(l.K,'n/3. TMRMM039. 

AU s CtU.KK1)/H. THRMM040 
 AS s C(S.K.IJ/5..  ThRMMOai 

4 HRT(I) S FJT) THRMM0U2 
.  IF (MUNLY .EQ. Oj) RETURN     THRMM043 

C THRMH0<I4 
 IpREV. «..I TMR.MM045- 

00 S I»1#L« TMR*th016 
C __ _  . . THRMM0a7 
C    CO«P'JTF G/(R*T> THRHM04B 

Al s CC1*K.I)*(1^ALOG<T)) • C(<»»K.Il/T - C(7«K«I) THRMMOI? 
A2 * -C(?,K#I)/2. TMRMMOSO 
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 A3.» -C(1,K»T)/_6^ 
A4 = -C(0#K,I)/12. 
A5 s -C(S,K.I)/?0. 
GRTU) * FfT) 

COMPUTE S/R 
_A1 s Cn.KJj)QAl.OG(T) » C(7,K.l) 
«2 s CCP.K^li 
A3 » C(3»K.I)/2, 

THRHM05J 
THRHM0S2 
JHRMMQSJL 
THRMM054 
THRMM05S^ 
THRMM0S6 
THBMM05; 
THRMMOSS 
_THRMM05A. 

A4 = C(4.K^I)/3. 
*S e C(5,KtTJ/L«j_ 
3R(I) s-F(T) 

COMPUTE CP/R 
_A1 e CM.K»I) 
A2 = C(2.K«I) 
.AS-JLJClSjtM?.. 
A4 = C(4.K^I) 
AS = _C(5.K,IJ_ 
CPR(T) = FfT> 

COMPUTE (DCP/DTVR 
_.Al = C^;KJJ  
A2 = 2,*C<3»K#?> 

_ A3 = 3.*C(U,K,!J  
A4 s 4.*C(S»K,I) 
*s - o; 

5 DCPR(I) r F(T) 

RETURN 
END  

TMRMM060 
THRMM061  
THRMM062 
„THRMM063  
THRMM0fc4 
-lHRMMn&5  
THRMM066 
THRMMQ67  
THRMM068 
THRMM069 
THRMM070 
.THRHM07I  
THRMMP72 
THRMM073  
THRWM074 
THRMM075 
THRMM076 
THRMM077 
TMRMM07» 
THRMM079  
THRMM080 
JHRMMOM  
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CTRIDIA SOLVES TRI-DIAßONAL SYSTEM OF EQUATIONS 

SUBROUTINE TRIfJlA (J#NN) 

TRI0IA01 
TRIOUÖZ 
TRIDTA03 

"t  
C*                  THIS   ROIITINF   FINßS   THF   SOLUTION  Or   A   TRlf)T AGONAI'   SYSTF*  OF 

T!*-TKE^ATRI)T--Ai-CONTATVStT<rTRTOlA50NiL—COEFFICIENT   MATRIX"  
c* THE MATRIX -B- CONTAINS THE »MS VECTOR 
C*—THE-Strr-OF   THE~MATR15nS_fNM*lp((NMVn  
c 
 CUHHON /rTHlDI/ A(5U>i)»H(SO)  

A(J,3) = A(J.'5)/A(J,?> 
 B tJ)=B f J)tgtSTil  

JP!«J*I 
 NNMrxNN-I  

00   20   N=JPl,NNM| 

TRfOTTOT 
FOUATRloUOS 

TRIDlAOb 
TRI0IA07 
TRIDIAO» 
THI0IA09 

 TRIDI* 

"20 
C* 

A(N,2)g» .Vf ACNtg)«A(Wtt)*Ä(M«»lt»)i 
A(N, ?) = A(N.'j)»A(N,2) 
TJ(N)2tBrv)-AtNVl)*BfN^TTrrA-fN7?1  

BACK SUBSTITUTION 
STORE-^OLUTION-VECTOR^rfrTTHS^VECTORTOCATION 

NsNN 
 AlN.,»)g|.Vf AtN.2)-A[N,M*A(N«l»3)) 

BCN)3(B(N)-A<N.1)*B(N-1))*A(N,2) 
"260~ir rN»JJ-30n73in)72T0  
270   N*N«t 

~B (N JaB m »AtN73T*UTN*1T 
GO   Tn  260 

300 CDNTtMUE 
RETURN 

 TNTJ  

TRIOTA! 
TRIOIA! 
TRIOIA! 
TRIOIA 
TRIOIA! 
"TUTOTJf1 

IT 
1 

3 
q— 

5 

TRIOIA 
TRIOIA 
TRIOIA 
TRI0TA2Ö 
TRt0lA21 
"TRTDTX22" 
TRIDIA23 
TRI0tA2tt 
TRIDIA2S 
TRIDIA26 
TRIJ)IA27 
"TRI0IA2B- 

TRI0TA2» 
TRI0IA30 
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CX3I7E X-STEP   SIZE-   CONTROL 
SUBWOUTIME   XSIZt   (DXtX.REFL.NREG.LAST) 
LOGICAL   LAST 
 CD»*Q'J J3LMEMZ LKKtLC  

C* 
C*. 
C* 

-CJL 

C^M^HN   /UMFSH/   DU«iX(«i,CXPCfCXTP.NREl) 
 CQ^ON ycTRLZ_DUM5X(?),.C6 .•-ftLiHSXKBU-XO- 

NREGsI^     C>X   PROPORTIONAL^JftJ  
*RFG»2.3 OX PROPORTIONAL TO JET RADIUS 

Du«sx2(eoo) 

C* 

c* 

_ LAST«.FALSE.  
OXTexD-X 

1 GO TO (10.20«2ft).NREG__ 

10   DX3CXPC«REFL/e«> 
,99*DxT)      OX»OxT 

CJL 

IF(0x.GE. 
XT»X*0X„_. 
r,o m 50 

20   IF(LC.GT.IO)      GO   TO   *0 
 RX a. t »FLOAT (LD«CXTP«RFFI/rfc 

LC3LC»! 
 GO   To  «0 . 

30 OX»cXTP*REFL/C* 
ao iFfOx.GEl _.99*DXT)_ DllBXJL 

XTsX«DX 
C* 
C* 

C« 
.CHECK FOR X.fiT. CALCULATION STATION 

50 IF(XT.LT.'XQ) „„GO TQ Ift0_ 
LAST..TRUE. 
DX»Xf)»X  

c* 
100 RETURN 

END 

XSIZEOOl 
XSIZE002 
XSIZE005 
_X$IZE0i)<L_ 
X3IZE005 
xsizt:oo6 
XSIZEOOT 
XSIZE008 
XSIZEOO» 
.XSIZFOKL 
XSIZE011 
XSIZE012. 
XSIZF01J 
XSIZEOlfl 
XSIZE015 
-XSIZEOlfc- 
XSIZE01T 
XSIZE01B 
XSIZEOI» 
XSIZE020 
XSIZE021 
_XSIZE022_ 
XSIZF.025 
XSJZF-021 
XSIZE025 
XSIZE02fc 
XSIZE02T 
_XSIzE028_ 
XSIZF029 
XSIZF030 
XSIZE031 
XSIZE032 
XSIZE033 
_XSIZE039_ 
XSIZE055 
X3IZF030 
XSIZE017 
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CY0FXI1 
 FUNCTION   VoriXlt_JUJfxIAtlBl. 

COMMON   /VOFXT/   I 
 DIMENSION   tttini.YMfll  

1UUM 
T2*IH 
IrMIN0fM»XO(Il,I),I2) 
NB\2  

40   IF(N)   a?.999.42 
42   N8N-t ,  
53   Fs(X!-X(T-t))/fX(l). 
55. IF(Fi_.6.0. 1DQJ_7J|  
60   IFtl-It)   6S,100.65 
65. lel-j  

GO   TO  40 
70   irfF.i:)   100.100.72 

X(I-l)) 

72   IF(I-I?) 
7.4 JsJtJ  

60   Tn  40 
"»99_C*LL_ER»flR 

74,100,74 

100 
RETURN 

.IDF   ,Y». Ü • tliiialOaUitE 

VOFX1101 
YOFX1102  
YOFXllOS 

.YDFXllfiJH  
YOFX1105 
YOFX1106-... 
YOFX1107 
YOFX1109_. 
YOFXUO» 
YOFX1110 
YOFxllll 
Y0FX1U2 
YOFX1113 
YDFXllU 
YOFX111S 

-YOF-X1116 
YOFX1117 
YOFXllt».. 
Y0FX111» 
Y0FXU2JL. 
Y0FX1121 

_y_QFJCU22 
RETURN 
ENP 

Y0FX1125 
YQFX112« 
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